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PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


HYDROPHOBIC ORGANIC COMPOUNDS ON 
SEDIMENTS: EQUILIBRIA AND KINETICS 
OF SORPTION, 


Clemson Univ., ‘sc. Dept. of Environmental Sys- 

F me on c 
‘or 

W8809075" 


hic entry see Field 5B. 


ELEMENT CYCLING IN WETLANDS: INTER- 

a" WITH PHYSICAL MASS TRANS- 

renee Inst. of Tech., Cambridge. Dept. of 
ir 


S- 
Eos pamery bibliographic entry see Field 2H. 
W88-09081 


GROUND-SURFACE WATER TECHNICAL 
AND QUASI-LEGAL RELATIONSHIPS, 
RE Darr and Kalmach, Inc., Denver, CO. 


P tecniins of NWWA Western Regional 
Casleasiee on Ground Water ement. San 
Diego, ae October 23-26, 1983. National 
Water Well Association. National Water Well As- 
ge Worthington, OH. 1984. p 177-180, 1 


Descriptors: | *Surface-groundwater __ relations, 
"Legal aspects, *Water law, *Groundwater man- 
agement, Glover — Wells, Computer pro- 
grams, Model studies, Appropriation, Water rights. 


In order to administer groundwater under the doc- 
trine of prior appropriation (when groundwater is 
considered trib’ Reicsd piccemenee te tebeconian he 
sary to use technical mpeg the 


f ll dradiic ha 
impact o! ping a well in connection 
ingest of pumping wel H he odeling is also used 
to define the time and rate of surface impact. The 
laws to define what is tributary vary from state to 
state. In ereaenyae these laws have been written by 
the Legislature and the decisions of the state Su- 
preme Court. Since surface water was developed 
prior to the drilling and using of water from wells 
on most surface water drainages, surface water has 
jim over groundwater use in most areas. 
fore, in order to develop groundwater and 
other junior water rights, the state Legislature has 
a law allowing for a plans. 
plans are unlimited as long as there is no 
injury to senior vested water rights. Applying 
these criteria to the use of groundwater allows for 
the orderly development of water in states that 
administer their water using the doctrine of prior 
appropriation. However, the question of the rel- 
evance of these criteria is seldom 
the regulators and water judges s feel secure with 
them. In many cases, the above-referenced equa- 
tions and models are oe spam applied and 
tote results allow for too little or too much water 
ere by the wells. (See also W88-09240) 


Was-09261 


INCORPORATION OF PREDICTED FUTURE 
CLIMATIC EFFECTS INTO SIMULATIONS 
FOR GROUND WATER RESOURCE EVALUA- 
TIONS, 

L. R. Silka, and A. G. Kretschek. 

IN: Proceedings of NWWA Western Regional 
Conference on Ground Water Management. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
— ey + a a OH. 1984. p 286-294, 7 fig, 

re 


Descriptors: *Geohydrology, *Water budget, 
Simulation, *Resources management, *Ground- 
water management, *Climatic data, Prediction, 
Evaluation. 


Most predictions of groundwater resources are 
based upon the climatic patterns of the past centu- 


record is . 
lor waste SS aommain et eee 
For the Ween US. een see ae tat 
os about 100 years; most continuous records for 


warming 
the outlook for the status of water resources in the 
central and western states is not optimistic. A 
prereset waar ror pete gas ppm 
tation is diminished and recharge to 
ee ee. Cease 
even more impor- 
a oy opare 


so Hh ete ee 


modeling surface 
water bodies as ng eto ho a rng. Me be 
changed to to variable head dependent bound- 
= =a also W88-09240) (Cassar-PTT) 


eye oe sur- 





MONO ~~ GEOLOGY AND HYDROLOGY, 
Los eles City aoe of Water and Power, CA. 
= L.B 


ater San 
Diego, California, October 23-26, 1983. National 
Water Well yenmtterng National Water Well As- 


sociation, Worthington, OH. 1984. p 326-339, 15 
fig, 4 tab, 18 ref. 


Descriptors: *Geohydrology, *Groundwater 
budget, *Lakes, *California, *Mono Basin, Geohy- 
ly, Model studies, Water level 
water recharge, Water budget, 
Precipitation, Groundwater, Diversion, Recharge, 
Los rome: 


An of the Mono Basin characteris- 
Gs is imporant because ts region an important 
source of 100,000 acre-feet per year of water di- 
verted into the Los Angeles Aqueduct system. As 
pgp toi aye omg lf Luar ra 
and the ecosystem has veces fe focus of in- 


half occupied 
by the valley fill areas and Mono Lake. The valley 
floor is much flatter than the watershed areas and 


tion 
6372 in 1982. ie sien beh ol tbe Ulaariad 
y has fluctuated with the amount of runoff avail- 
hie from the enowfed streams, Starting in a dry 
period in 1924, the lake water level has declined 
gradually. Water exports starting in 1941 acceler- 
ated this decline. As of August 1983 the lake 
elevation was 6378 ft; the area, 64 sq mi; and the 
volume, 2.3 million acre-feet. The lake size is pro- 


jected to stabilize in 80 to 100 years at an elevation 


of 6330 ft, area of 38 sq mi, and volume of 800,000 
acre-feet. A computer model was developed to 
study potential major changes relating to the water 
balance of the lake and basin. (See also W88-09240) 


(Cassar- 
W88-09276 


PALAEOHYDROLOGY IN PRACTICE: A 
RIVER BASIN ANALYSIS. 

John oe “ Sons, rv be mh om. oan be 
Edited by K. J. Gregory, J 

Thornes. 


Descriptors: *Geomorphology, *Paleohydrology, 
*River basin analysis, TSedimentol logy, *Climatol- 
ogy, Rivers, History, Geohydrology, Water re- 
sources, Hydrologic models, ‘odel studies, 
Severn River, England. 


One of the principal goals of the International 
Geological Correlation Programme (IGCP)is to 
encourage international research on geological 


problems related to the identification and assess- 
ment of natural resources and the improvement of 
man’s environment. This volume, concerned with 
IGCP Project 158 on Paleohydrology, relates to 
water as a natural resource. England’s Severn 
River Basin, past and present, is described from 
hydrological, aes med oer and climatological 
viewpoints. Some general concepts of paleohydro- 
logy and river evolution are also treated. It ‘ the 
interaction between that resource and environment 
that is the subject of study and the interaction can 
usefully provide clues as to how the environment 
may be improved. At a time when it is acknowl- 
edged that global environments may be changi 

as a result of the impact of human activity, it is 
important that we are able to learn from the past. 
This book emphasizes that knowledge about ane 
ronmental evolution should be utilized to e 
models of environmental change. (See W38-09361 
thru Wares) (Lantz-PTT) 

W88-09360 


INTRODUCTION, 

eaeneien Univ. (England). Dept. of Geogra- 
phy. 

K. J. Gregory. 

IN: Palaeohydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
1-15, 1 fig, 61 ref. 


Descriptors: *Paleohydrology, *Severn River, 
*Wye River, Geohydrology, Natural resources, 
Environmental protection, Geology, Water re- 
sources, England. 


The scientific achievements of this IGCP ———- 
(1978-82) were classified in 1983, into three 
Ties concerned with: (1) projects related to beter 
nacelles of geologi processes, correlations 
and concepts; (2 projects related to more effective 
protection and utilization of the environment; and 
Q) pa. oe related to more efficient gore arm 
and assessment of 
these categories include fondamental investigations 
of the processes that have governed the develop- 
ment of the earth’s structure as related to the 
solution of practical problems concerned with the 
distribution of natural resources or the impact of 
eological factors on the human environment. An 
important feature of all IGCP projects is the way 
in which objective non-governmental scientific 
can utilize results of research on rele- 
vant problems so that international research activi- 
ty can be further devel and strengthened. 
Studies of environmental change have not always 
been able to relate to time and in the most 
appropriate ways. It is comparatively easy to at- 
tempt a review of paleohydrology in Britain, be- 
cause prior to the 1970’s there was little coordinat- 
ed research on paleohydrology. Studies of the 
Severn/Wye drainage basin and historical events 
of significance to the river are reviewed. The 
selection of this icular drainage basin for paleo- 
hydro studies is discussed. (See also W88- 
09360) tz-PTT) 
W88-09361 





MODELS FOR PALAEOHYDROLOGY IN 
PRACTI 

Bristol Univ. (England). Dept. of Geography. 

J. B. Thornes. 

IN: Palaeohydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
17-36, 5 fig, 52 ref. 


Descriptors: *Paleohydrology, *Rivers, *Erosion, 

ent yield, *Hydrologic models, *Severn 
River, Model studies, Vegetation, Snow, Ice, For- 
ests, Climates, Geohydrology, Catchment basins, 
United Kingdon. 


The Severn Basin (United Kindgom) paleohydro- 
logy can be defined in terms of three major envi- 
ronments are: (1) Snow- and ice-dominated, to 
about 10,000 BP; (2) Forest-dominated, to about 
5,000 BP; and (3) Anthropogenically-dominated to 
an increasing extent since 5,000 BP. Some of the 
major available models (1) conceptual models 
which substantially improve knowledge about the 
theory of basic processes and interrelationships 





Field 2—WATER CYCLE 
Group 2A—General 


between them; (2) paleohydrologic models based 
on physical reasoning, parameterized from field 
data and applied experimentally to evaluate as- 


parameter. 

ized at a level oi ee paleohy- 
drological data) for considering hy ical re- 
sponse to climatic controls in these three environ- 
pera no Baan  altny Ages hen 
a general model of river basin response 

which can be driven by climatic forcing functions 
and modified by human activity, will probably 
never be reached, paleohydrologists can and 
should be ing more use of even approximate 
and: deductive models. What has is the 


tems in a way Soe alsa) WEE 0936, 
of water and sediment yield. (See also) W88-09360 
tz-PTT) 


(Lantz- 
W88-09362 


University . O aes. 
For primary — bibliographic entry see Field 2E. 


SPATIAL VARIABILITY IN THE CLIMATE OF 
by SEVERN BASIN: A PALAEOHYDROLO- 
ICAL PERSPECTIVE, 

- aT i Univ. (England). Dept. of Geogra- 
BoM. Lawler. 

IN: Palaeohydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
49-78, 11 fig, 3 tab, 109 ref. 


Descriptors: *Climatology, *Paleohydrology, 
*Severn River, *Wales, Catchment basins, Rain- 


fall, — regime, ipitation, Tempera- 
ture, Frost, ics Tee variation, 


Spatial variation, 


A seats of mune oun unnd oe decueens the sahara ah 
spatial variability of climatologi parameters 
le eee ee oe 
meteorological elements most pertinent to y- 
drological investigations. These are ne 
to w how a few climatic ts (mean 
annual rainfall, rainfall seasonality, rainfall intensi- 
ty, effective precipitation, antecedent precipitation, 
mean monthly annual temperature and frost indi- 
ces) may vary widely in magnitude across the 
catchment. A number of controls of these spatial 
patterns are discussed. The overall picture at a 
hyde dlopical ee Set Saeees ing potential i 
ical and geomorp ical activity as one 

moves ee across the Sem ‘Basin from 
some point on easterly periphery: a tran- 
sect would povesll'n chandile tnovinsiog snamal tem. 
fall receipt, with individual rainfall events achiev- 
ing greater intensity, a more pronounced concen- 
tration of rainfall into the winter half of the year, a 

ible greater tendency for heavy rainstorms to 
all in winter when soil moisture deficits are small- 
est and contributing source areas more 
developed, a lower proportion i 
evaporated back into the atmosphere, and a 
incidence of frost. If this increasing meteoro = 
dynamism is coupled with the steeper slopes of the 
— ee map pee ers er sediment 
supplies left as legacy of periglacial activity, then 
the potential for increased hydrological and geo- 
morphological work in these areas becomes evi- 
dent. (See) also W88-09360)(Lantz-PTT) 
W88-09364 


PRESENT-DAY HYDROLOGY OF THE RIVER 
SEVERN, 

Severn-Trent Water Authority (England). 

For primary bibliographic entry see Field 2E. 
W88-09365 

CLIMATIC CHANGE OVER THE LAST MIL- 
LENIUM IN CENTRAL BRITAIN, 

Birmingham Univ. (England). Dept. of Geogra- 


phy. 

D. M. Lawler. 

IN: Palaeohydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
99-129, 13 fig, 1 tab, 95 ref. 


Descriptors: ‘*Climatology, *Human impacts, 
*Rivers, *Sediments, *Paleohydrology, *Climates, 
*United Kingdom, ‘Precipitation, Hydrologic 
regime, Sedimentology, — 


In relation to paleohydrology, the study of climat- 
ic change may feature in at two ways. First, if 
i it assessments of climatic change are 
avai they may be used to assist inference of 
hydrologi changes. climatic 

may i papier egy aed te gy 
sediments or channel form, uncovered . 


dro! 
gical changes. 
W88-09366 


ENVIRONMENTAL CHANGE AND HYDRO- 
LOGICAL RESPONSE: FLOODING IN THE 
UPPER SEVERN CATCHMENT, 


University Coll. of Wales, Aberystwyth. Dept. of 
Geography. 


G. Higgs. 

IN: Palaeohydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
131-159, 10 fig, 6 tab, 28 ref. 


Descriptors: *Paleohydrology, i 
*Rivers, *Hydrologic regime, * i 
River, *United Ki 


a 
tinuous variation in climatic and catchment factors 
demonstrating that stability or temporal equilibri- 
um is far from obvious, and that ‘fine tuning’ of 
paleohydrol estimates to such factors is by no 
means straightforward. (See also W88-09360) 
(Lantz-PTT) 

W88-09367 


IN: ydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
341-360, 2 fig, 2 tab, 70 ref. 


American Geophysical Union. Washington, 
History of Geophysics, Vol. 3. 1987. 122 p. 


i 2 @ Ihysics, *Geohydrology, *His- 
25. Boe gaps Bhai 
Darcys Law, hydrology, Aquifers, Brines, 
Sedimentation, Radioactivity, Soil water, Clays. 


SUMMARY OF THE GLOBAL WEATHER EX- 
PERIMENT WORKSHOPS ON THE HYDRO- 
a CYCLE AND DATA ASSIMILA- 
? 

Utah Univ., Salt Lake City. Dept. of Meteorology. 
J. Nogues-Paegle, and R. Daley. 

GARP Topics BAMIAT, Vol. 4, No. 86, p 377- 
382, April 1988. 2 ref. 





Descriptors: bal Weather cle, *Hydrol data 
collections, *Global = Exponent Global 


Tsukuba Univ. (Japan). Inst. of 


‘Geoscience. 
For primary bibliographic entry see Field 2B. 
W88-09867 


STATISTICAL RELATION BETWEEN RELA- 
TIVE HUMIDITY AND THE GMS OBSERVED 
CLOUD.AMOUNT, 

Japan Meteorological Agency, Tokyo. Numerical 
Prediction Div. 


gical. Society of Japan 
JMSJAU, Vol. 66, No. 1, p 187- 192, Setwenry 
1988. 6 fig, 2 tab, 6 ref 


Descriptors: *Weather satellites, *Remote sensing, 
sRelative — *Clouds, *Model studies, 


eeiener Se sees oe ane ot Senn 
functions of the relative humidity. The 

relation of cloud amounts to Comidity io 
investigated by using GMS observed cloud dats, 
and the properties of a derived equation are dis- 
cussed from a aspect. A statistical rela- 


OCCURRENCE, DISTRIBUTION AND AVAIL- 
ABILITY OF PAH IN SURFACE WATERS AND 
SEDIMENTS, 


Rijksinstituut voor Zuivering van Afvalwater, Le- 


For primar primary bibliographic entry see Field SB. 


ee ee yt CHLORIDE IN 

one of Tesrettal Ecolo; gts meer (Wales) 
sy, or 

Bangor Research S 

B. Reynolds, and ABP B. 

Journal of Hydro! 


Pomeroy. 
JHYDA), Mer g 99, No. 1/2, 
p 19-32, May 1988. 


fig, 4 tab, 20 


Descriptors: *Soil water, *Tracers, *Chlorides, 
*Geohydrology, *Rainfall, Catchment areas, Tem- 

aa distribution, ical analysis, Climatology, 
Jydrology, Streams, Ions. 


Data describing the variations in Cl concentration 
in bulk precipitation, soil waters and stream water 
for over six years-at a remote upland site in mid- 


highlight the need for lo lon, hae pom 
t for long-term catc! t 
Caeaes vemece 


STORAGE-EFFECTIVE DRAINAGE RUNOFF 
MODEL, 
Alberta Dept. of Environment, Edmonton. 
$ Holecek. 

ournal of Hydrology JHYDA7, Vol. 98, No. _ 
3 995314, April 15, 1988. 13 fig, 1 tab, 2 re! 


Descriptors: *Rainfall-runoff relations, *Watershed 
management, *Deforestation, *Model studies, Stor- 


WATER CYCLE—Field 2 
General—Group 2A 


age-effective drainage model, Catchment basins, 
‘orest hydrology, *Mathematical models, Hydro- 
lone models, anal Mathematical 


tistical analysis, Basins, S 


treatment sat 
two consecutive water years the basin had 
difference. in annual input but layed a 700% 
difference in annual output; and (2) two storms, 
with the same and in 


output responses differed by a 
Recognizing the wide ot 


sponses to a given i 
ish the effects of 


Soe 


data samples. For thi reason the 
which uses changes in basin storage 
means of accurate runoff modeling and 
tion, was developed. (Author’s abstract) 
W88-09978 


COMPUTER-AIDED APPROACH TO AGRI- 
CULTURAL FLOOD HAZARD MANAGE- 
MENT IN FLORIDA. 

Florida Univ., Gainesville. Dept. of Agricultural 
For primary bibliographic entry see Field 6A. 
W88-10015 


INFLUENCE OF SPATIAL pf ited AND 
SCALE EFFECTS ON THE PARAMETERIZA- 
Princeton Univ, NJ. Dept. of Civil Ei 

Univ., NJ. Dept. of Civil Engineering 
and Research. 


Operations 
For primary bibliographic entry see Field 2E. 
W88-10024 


EFFECTIVENESS OF BMPS FOR STORM- 
WATER MANAGEMENT IN WA- 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5B. 
W88-10029 


STUDY OF RUNOFF AND EROSION PROC- 

ESSES USING LARGE AND SMALL RAIN 

FALL SIMULATORS, 

Civil Engineering.” Univ., Las Cruces. Dept.. of 

Ci 

For primary bibliographic entry see Field 2E. 
W88-10045 


RAINFALL-RUNOFF DATA FOR SOMERSET 
COUNTY, NEW 

Geological Survey, Trenton, NJ. Water Resources 
Div. 


For primary bibliographic entry see Field 2E. 
W88-10049 


HYDROLOGY OF THE WHITE TAIL BUTTE 
AREA, NORTHERN CAMPBELL COUNTY, 
WYOMING, 


peu 5 Survey, Cheyenne, WY. Water Re- 
sources Di 

For po tts bibliographic entry see Field 4C. 
W88-10052 


INVESTIGATION OF TECHNIQUES TO ESTI- 
MATE RAINFALL-LOSS PARAMETERS FOR 
ILLINOIS, 

Geological’ Survey, Urbana, IL. Water Resources 
Div. 


L. S. Weiss, and A. L. Ishii. 
Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Water-Resources In- 





Field 2—WATER CYCLE 
Group 2A—General 


yanietan Report 87-4151, 1987. 60 p, 9 fig, 14 
tab, 13 ref. 


iptors: *Rainfall-runoff relationships, *Excess 

i *Illinois, Flood hydrographs, Discharge 
hydrographs. 

An attempt was made by the U.S. Geological 

elop estimation tech- 


exists in the computed tyeerhe ¢ (USGS) 
W88-10064 


2B. Precipitation 


DEPOSITIONAL ASPECTS OF POLLUTANT 
BEHAVIOR IN FOG AND INTERCEPTED 


UDS, 
California Inst. of Tech., Pasadena. Dept. of Envi- 
ronmental Engineering Science. 
For primary bibliographic entry see Field 5B. 
W88-09069 


ae VARIABILITY IN THE CLIMATE OF 
ont ane BASIN: A PALAEOHYDROLO- 


GICAL PERSPECTIVE, 
Birmingham Univ. (England). Dept. of Geogra- 


phy. 
For primary bibliographic entry see Field 2A. 
W88-09364 


SAMPLING AND ANALYSIS OF RAIN. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 7B. 
W88-09387 


VARIABILITY OF THE PRECIPITATION 
PROCESS IN TIME AND SPA\ 

Maryland Univ., College Park. Inst. for Physical 
Science and Technology. 

For primary bibliographic entry see Field 7A. 
W88-09388 


SIMULATED PRECIPITATION REFERENCE 
MATERIALS: MEASUREMENT PH AND 
ACIDITY, 

National Bureau of Standards, Washington, 

For primary bibliographic entry see Field 5A. 
W88-09389 


PRACTICAL QUALITY CONTROL OF RAIN- 
WATER ANALYSES, 
Dept of of William and Mary, Williamsburg, VA. 
t. of 
For primary bibliographic entry see Field 7C. 
W88-09390 


ANALYSIS OF RAIN BY ION.CHROMATOG- 
RAPHY 


Dionex Corp., Sunnyvale, CA. 
For my bibliographic entry see Field 5A. 
'W88-09391 


ATMOSPHERIC SULFUR ANALYSIS USING 
RATEOMETRIC pay erence 


IN: heen g ype hd eg 
a, by the American Society for Testing 
Aa sees fares’ Philadeiphic, Poanyive- 
lysis of a 
1981. ASTM Special Technical 

Publication 823, 1983. p 41-49, 7 fig, 6 ref. 


Descriptors: *Water analysis, *Air lution, 
*Sulfur, *Acid rain, *Colorimetry, Chemical anal- 
ysis, Pollutant identification, Monitoring, Titration. 


APPLICATIONS OF WITHIN-EVENT PRE- 
CIPITATION CHEMISTRY 

Brookhaven National Lab., Upton, NY. 

For primary bibliographic entry see Field 7A. 
W88-09393 


UPDATING PROCESS IN PRECIPITATION 
QUALITY NETWORKS, 

heric Environment Service, Downsview 
(Ontario). 
For primary bibliographic entry see Field 7A. 
W88-09396 


FREQUENCY DISTRIBUTION OF THUNDER- 
STORM DURATIONS, 


North Carolina prey * 
P. J. Robinson, Chapel Hl 


Journal of wal of Applied ietcrslogy AMOAX, Vol. 
27, No. 1, p 77-82, January 1988. 4 fig, 3 tab, 14 ref. 


iptors: *Meteorological data, *Storm dura- 
Son atleetione *Precipitation, *Rainfall, *Thun- 
derstorms, *Storms, Rainstorms, Rainfall distribu- 
tion, Data collections. 


The frequency distributions of thunderstorm dura- 
tions were analyzed for 30 years at 36 stations in 
the U.S. to develop an ropriate summarizing 
statistic for durations. incomplete gamma 
function provides a close fit to the chsorvitions for 
all stations and cen be used to specify for an 
station the pacangs Pubes of encountering storms wi 
any selected spas oad jurations. Preliminary analy- 
seasonal distribution of the 
gots that regional clusters occur, 
indiceting eae potential for devel a of a 
nationwide thunderstorm duration cli me, 
Storms lasting 3 hours or longer are infrequent 
display a spatial pattern differing from that of short 
duration storms. (Author’s abstract) 
W88-09533 


SATELLITE INFRARED TECHNIQUE ‘et 4 ES- 
TIMATE TROPICAL CONVECTIVE 
STRATIFORM RAINFALL, 
National Aeronautics and S 
Greenbelt, MD. Goddard 

R. F. Adler, and A. J. Negri. 
Journal of Applied Meteorolo; 
27, No. 1, p 30-51, January 198 


Administration, 
pace Flight Center. 


JAMOAX, Vol. 
9 fig, 7 tab, 31 ref. 


iptors: ‘Precipitation, *Infrared i 

i *Remote sensing, *Satellite ceneteer: 

“Radar Weather satellites, Tropical regions, Con- 
vective-Stratiform Technique. 


A new method of both tropical convec- 
dive jpcsigtotion sud. auntiline sesvipiesion Get 
duced under the anvils of mature and decay 


the perro y- over the FACE tar 
area “Toto sq va was eee by 
transition from p Aan to stratiform rain. Other 


agreement 
with radar-based analyses and comprised 10-30% 
of the total rainfall. (Author's abstract) 

W88-09534 


EVAPORATION OF RAIN FALLING FROM 

CONVECTIVE CLOUDS AS DERIVED FROM 

RADAR 

Hebrew Univ. of Jerusalem (Israel). Dept. of At- 
heric Sciences. 


mosp! 
D. Rosenfeld, and Y, Mintz. 
Journal of 082 Meteorology JAMOAX, Vol. 


27, No. 3, 215, March Bannogh. | 17 ref. 
Nati Sclence F ‘oundation Gran’ -8309767 
and NASA Grant NAG5-383. 


: “Precipitation, *Rainfall, 
» *Radar, *Evaporation, Weather — 
regions, Rain intensity, Clouds, Africa. 


distance from the cloud base. With 

pea rain intensity at the cloud base 
jut 50% of the rain evaporated by 
cloud base and all of the rain 
o With a medium rain intensi- 


ery heavy rain intensity (80 

15% pinion by 1 km and 30% 

below the cloud base level. These must 
as lower limits of the ev: 


intensity at the lower level and, therefore, an un- 





- Musil, R. D. Farley, and H. D. 


Applied Meteoro! JAMOAX, Vol. 
216-243, N.arch 1988. 24 fig, 27 ref. 
, rete Foundation Grants 


ATM- 
ATM-8311548, ATM-8603308, 
2385. 


R. J. Kubesh, D. 
lournal of 
27, No. 3, 
National 
8311145, and 
TM-861 

*Precipitation, 
Descriptors: ane 
Convective Precipitation enone 


on | August 1981 during the Cooperative Convec- 
ti season. The storm 


Hi 
a ; pr ans 
— 


pal 
eel 


of ice parti- 


Pramicaly 
xf 


JAMOAX, Vol. 
8. 5 fig, 2 tab, 15 


WORKSHOPS ON THE HYDRO- 
oe CYCLE AND DATA ASSIMILA- 
Utah Univ., Salt Lake City. Dept. of Meteorology. 
For primary bibliographic entry see Field 2A. 
Wae-09561" 


Descriptors: 
we *Weather data collections, 
matical models, 


CONCENTRATIONS OF DIOXINS AND DI- 
BENZOFURANS IN THE ATMOSPHERE, 
Indiana Univ. at . School of Public 
and En preted, Affairs. 


For primary bibliographic entry see Field 5B. 
W88-09570 


FOREST DAMAGE: CHARACTERIZATION OF 


F.R.). Dept. of Trace Analysis. 


For primary bibliographic entry see Field 5C. 
W88-09572 


STABILITY OF PRECIPITATION SAMPLES 

UNDER FIELD CONDITIONS, 

Netherlands Energy Research Foundation ECN, 

For pri bibli hic entry see Field 7B. 

weeossey oe 

SUMMARY OF WEATHER PATTERN DEVEL- 

SER use) OF THE STORM OF 15/16 OCTO- 

Meteorological Office, Bracknell (England). 

ae MTMGAS, Vol. 117. 
J ie) ’ 

No. 1389, p 99-103, mai 1988. 7 fig. 


“Stormy cWidther penseren Weather data “y= 


ive ees = en a ace 
of 15/16 October 1987, incorporating 


MTMGAS, Vol. de 


logical 
No. 1389, p 110-117, Koel 1988, 5 fig, 1 tab 


: “Storms, *Meteorology, Weather 


model, the 
jum-Range > Weather Possess mati, and (d) 


WATER CYCLE—Field 2 
Precipitation—Group 2B 


the US global model. The steps by which the 
forecasters reached their conclusions are explained. 
The Senior Forecaster in CFO 


the country. In 
with the subjectively drawn 24-hour 
sortase fesbonss Chit seltoand 00 shove, hs Sesher 


Meteorological Magazine MTMGAS, Vol. 117, 
No. 1389, p 118-130, April 1988. 8 fig, 2 tab, 5 ref. 


Descriptors: *Meteorology, *Storms, *Data Inter- 
pretation, *Numerical analysis, *Model studies, 

‘Weather forecasting, Weather patterns, Meteoro- 
logical data collection, United Kingdom, Precipita- 
tion. 


Ministry of Agriculture, Jerusalem (Israel). Hydro- 
logical Service. 

For primary bibliographic entry see Field 2A. 

'W88-09701 


SALT ACCUMULATION IN THE LOESSIAL 
SEQUENCE IN THE BE’ER SHEVA BASIN, 
ISRAEL, 


Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

M. Magaritz, H. Gvirtzman, and A. Nadler. 
Environmental Geo! and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 27-33, February 1988. 
2 fig, 1 tab, 17 ref. 


*Paleoclimatology, *Paleosols, 
tation, *Sedimen’ 


mulation, 
mulation, Salts, Groundwater, Climatic data, Cli- 
matology, Arid zone. 


Evidence of climatic changes is recorded ‘in the 
salt content of the surface sediments in arid zones. 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


airborne salts are removed 


northern Negev is about 10,00 yar. ‘This period 


represents the recent aridification phase. 
ee a ee Se wed the last 
r paleosol (calcic 


this humid period. (Author’s 


AREAS, : 

Utah State oo OS Logan. Dept. of Agricultural 

and tion Engineering. 

¢. H. ves. ” pee 

ournal of Irrigation Drainage bey go 
SCE) JIDEDH Vol. 114, No. 2, p 324-333, May 

1988. 4 tab, 13 ref, 2 append. 


Descriptors: *Rainfall rate, *Depth-area-duration 
analysis, *Africa, * Develoging 9 countries, *Mathe- 
matical analysis, *Data *Climatology, 
Hydrology, Hydraulics, Moteoroigica data col- 


mae wee! and reliable records of rainfall depth- 
amounts are often not avail- 
probabilities from li 


overdesign of structures and can reduce 
irrigation facilities and hydraulic structures 
floods and excessive runoff. Estimates of extreme 


Depth-duration and depth- i 
treme rainfall amounts have been found to be re- 


graphical areas of Africa. Large 

being made to improve the co! of h 

ic and meteorologic data in the Sahel of Africa. 
Known ratios and newly developed relationships 
can improve the use of the existing long records 
and of data currently being collected. Greater em- 
phasis is being given to training in the use of the 
climatic data base. (Author’s abstract) 

W88-09742 


OXYGEN ISOTOPIC COMPOSITION AND 
TEMPERATURE OF FORMATION OF 
FALLEN SNOW IN ANTARCTICA, 

Nagoya Univ. (Japan). Water Research Inst. 

For primary bibliographic entry see Field 2C. 
W88-09800 


PRECIPITATION VARIABILITY OVER THE 
CARIBBEAN AND TROPICAL AMERICAS AS- 
SOCIATED WITH THE SOUTHERN OSCILLA- 


TION, 
Ohio State Univ., Columbus. Dept. of Geography. 
J. C. Rogers. 
Journal of Climate, Vol. 1, No. 2, p 172-182, Feb- 
all 4 fig, 10 tab, 30 ref. NSF Grant ATM- 


distribution, Subtropic zone, Drought. 


Seasonal and annual (July through June) precipita- 
Ske anaes to ae Een en 
analyze variability in the High/Dry ) and 
Low/Wet (L/W or warm-event) modes of the 
Southern Oscillation (SO) over the tropical Ameri 

ra tang precipi significantly" ba s 

ipitation was 

during H/D events than during L/W Gaaees 
summer, autumn, and winter at most stations in the 
southern Caribbean and northern South America 
including the northern Andes aoiy ter ogo 
basin. jitation was significantly in L/ 
W than in modes at higher subtropical lati- 


drought occurred in Northeast Brazil in some 

W years such as 1982-83, rainfall in other L/W 
events was above normal, and overall the role of 
the SO in precipitation variability is not as 

ent in Northeast Brazil as it is in northern 
America and the Caribbean. (Author’s abstract) 
W88-09840 


INVESTIGATION OF INTERANNUAL RAIN- 
FALL VARIABILITY IN AFRI 
Wisconsin Univ., Madison. Dept. of Meteorology. 


hat gay" 
Climate, Vol. 1, No. 3, p 240-255, 
March 1988, 12 fig, 5 tab, 34 ref, append. 


Descriptors: *Rainfall, *Rainfall Fa cece pe *Cli- 
i distribu 


reece 


eet cuts. senias otaciond iadeieind mealies 
amined using rotated principal-component lysis 
(PCA) applied to anomalies from the annual mean 
as well as seasonal 


ssc, Satropi zone, Southern oscillation, 


PCA loading used i 

patterns were as an 
which ites are formed. Patterns os 
anomalies, on composites of 
values of these indices, were produced apes 
the year-to-year variation in rainfall i 
studied. During the austral 


opposi 
tends to be observed during cold phases of 
in this region. Anomaly dipoles of similar magni- 
tude (when expressed as we tend to be 
found in sub-Saharan Africa during boreal 
summer. a abstract) 
W88-0984 


PREDICTION OF INDIAN MONSOON RAIN- 
FALL; FURTHER EXPLORA' 


> 
Wisconsin Univ., Madison. Dept. of Meteorology. 
S. Hastenrath. 

Journal of Climate, Vol. 
March 1988. 4 

8413575 and ATM-8722410. 


Descriptors: *Rainfall forecasting, *Rainfall, 
*Rainfall distribution, *Monsoons, *Model studies, 
Prediction, Temporal distribution, Regression anal- 
ysis, Error analysis, India, Indian Ocean, Atmos- 
pheric pressure, Wind velocity, Air circulation. 


1, No. 3, p 298-304, 
2 tab, 20 ref. NSF Grants ATM- 


The predictability of Indian monsoon rainfall 
anomalies was studied. In addition to the April 
latitude position of the 500-mb ridge over India, 
and Darwin pressure tendency, the May surface 
ee ee es area of the jet 
axis over the western eq' Indian Ocean (0- 
10 degrees S, 45-50 degrees E) is used as a predic- 
tor. Regression models developed on 20-year oa 
tions of the 1939-83 record were used to predict 


i the eal 
monsoon were strongest in 

pa Bmerm® the 1939-83 record, and weak: 
est in the 1950s and 1960s. Antecedent ‘ 


ance of Indian monsoon rainfall for the period 

to 1983, and nearly 80% for 1969 to 1983. (Av- 
thor’s abstract) 

W88-09842 


Nagoya Univ. (Japan). Water Research Inst: 
S. Saitoh, and H. Tanaka. ‘ 
Journal of Meteorolo; gy Jee 
JMSJAU, bie ¢ No. 39-53, Fehrary 1888 

18 fig, 28 ref. Japanese : Ministry of 

oo for Research in Natal f Disasters . pete he 


: *Masoonilogy, *Conditioned symmet- 
ric baroclinic instability, *Rainfall, “Weather 


tmosp! 
physics, Clouds, Gontcion' Water vapor, Stratifi- 
cation, Numerical analysis, Troposhere. 


A numerical study was conducted of how the low 
_ water v; supply modifies the 
f conditi symmetric _ baroclinic instability 
(CSBD, and how convective clouds are induced 
and controlled by CSBI circulation. Three cases of 
numerical tt are considered: no. water 


experimen’ 
vapor supply, , a temall wabis vapor sappy, sada 
large water —_ whine Developments of clouds, 


rainfall and stratification are the main features in- 
spected in in the three cases. When the water vapor 
supply is moderate, a slantwise cloud is.dev 
due.to the CSBI as in the case 
water vapor supply. 
cells appear fom se Ae in the slantwise pte A 
number of narrow, strong precipitation areas. are 
embedded in the weak and Dope 
tion area and are associated with 
Convective cells above the slantwise phoeys — 
por ig Ea angle dy Bhar Bento on 
here. When the water vapor supply increases, 
trong convective cloud wn heed gig a 
vergence zone CSBI circulation and at the 
slantwise convective unstable layer. The pocisomaal 
extension of the: rainfall area becomes narrow but 
the rainfall intensity is greatly enhanced. One of 
the most important features of the CSBI circula- 
tion in rainband formation is to induce the slant- 
wise convective unstable layer, which is apprecia- 
bly enhanced as the rate of, water vapor supply 
increases. At the same time, an increase: of .water 
vapor bay. a tends. to. activate cumulus clouds 
combined effect of low level convec- 
Sorte unstable layer due to water vapor supply.. and 
flow convergence due to.CSBI circulation. (Au- 
thor’s abstract). . 
W88-09865 





LARGE-SCALE CLOUD DISTRIBUTIONS AND 
THEIR SEASONAL VARIATIONS AS DE- 
RIVED FROM GMS-IR OBSERVATIONS, __ . 
Tokyo Univ. (Japan). Ocean Research Inst. 

Y. Kodama, and T. Asai. 


Journal of 1 hee logical ‘Society ——— 
JMSJAU, Vol. 66, No. 1, p 87-101, February 1 88. 
12 fig, 45 ref. 


iptors: *Infrared i ,» *Weather satel- 
lites, *Remote ing, *Clouds, *Seasonal varia- 
tion, *Meteorologi data collection, *Weather 
forecasting, Spatial distribution, Mathematical 
studies, Atmospheric physics, Regional analysis, 





vection, Rainfall, Barometric pressure, Mon- 
soos, Tropic zone Temperature 2000 Compari- 


Climatological pn f features of the cloud 
Gechulen on Soe ooadd variation are investi- 


Meteorological Society of 
TMSJAU, Vol. 66, No. 1, p 103-111, Fareey 
1988. 8 fig, 4 tab, 27 27 ref. 


Descri : *Monsoons, *Southern oscillation, 
Rainfall, *El Nino, *Pacific Ocean, 


weal sack Ties Coicioam of te 

P mate aera relationship with 

SST anomalies. fore, the El Nino/ 
Southern Oscillation egy events are observed 
in the time coefficients of the first EOF ae 


(QBO) and the dominant cycle in Ge token 
Oscillation phenomenon (30 to 40 months). The 
second and third EOF modes explain relatively 
less contributions, 5.6% and 5.1% of the total 

is 


cients of the first EOF mode of the rainfall over 
Sri Lanka when all months are considered, but 
strong relationships are noticed for the months of 





Fe Kikuchi N Horie, T. a gen mel? — 
oye 


SJAU, > Val, No 1, p 1 a1, Fe Feteenny 
1988. panies & 


Descrip } ipitation, *Rainfall 
Mousa hod! stadics *Simulation, 

iainemaeds oon ae Weather > onamer Wind 

effects, Rainfall intensity, Prediction, Atmospheric 

physics, Clouds, Weather, Japan. 

The seis poss of conan 

very frequently a te rotors Pose 

and the Shiraoj 

when the warm and wet air from the 


PERSPECTIVE, 
Indian Inst. of Science, Bangalore. Centre for At- 


am Sciences. 

bg ee i Fa ang 
Monthly Review MRWEAB, Vol. 116, 
No. 3, Y 58368, March 1988. 11 fig, 1 tab, 33 ref. 


: *Rainfall, *Water temperature, *Ara- 
bian Sea, *Monsoons, *Statistical methods, *India, 
*Weather forecasting, Weather data collections, 

Sen ae, data collection, Seasonal variation, 


Model Atmospheric physics, Bay of 
Desk, ‘Mote ctudies, Regional analysis, 


WATER CYCLE—Field 2 
Precipitation—Group 2B 


The interannual variation of surface fields over the 
Arabian Sea and Bay of Bengal were studied using 
between 1900 and 1979. The monthly mean 
temperature (SST) over the north 
and monsoon rainfall are significant- 
by synoptic systems and other intrasea- 
variations. To highlight the interannual sig- 
it is important to remove the large-amplitude 
frequency noise and very low frequency 


E 


Hl 


t lack of persistence of the 
anomalies are given. (Author’s 


CUMULUS PARAMETERIZATION 
RAINFALL RATES: PART III, 

pong State Univ., Tallahassee. Dept. of Meteor- 
ology. 

T. N. Krishnamurti, and H. S. Bedi. 

Monthly Weather Review MRWEAB, Vol. 116, 
No. 3, p 583-599, March 1988. 13 fig, 4 tab, 23 ref. 
NSF Grant ATM 83-04809 and NOAA Grant NA 
87AA-D-ACO038. 


AND 


Descriptors: *Climatology, *Meteorology, *Rain- 
fall, *Global Atmospheric Research 
*Meteoro data collection, *Weather fore- 
casting, *Model studies, *Regression analysis, Spa- 
tial distribution, Temporal distribution, Seasonal 
variation, Atmospheric physics, Regional analysis, 
Equations, Weather data collections, 
Convection, Remote sensing, Tropic zone. 


The eastern and western tropical oceans usually 
show a considerable zonal asymmetry in the extent 
and depth of deep cumulus convection. Earlier 

versions of a simple cumulus parameterization 
based on GATE observations have revealed some 
limitations in differentiating this type of zonal 


cumulus parameterization scheme and thus to opti- 
mize the and rainfall rates over 
i regions. The base data for this study are 
the gridded analyzed first GARP (Global Atmos- 
pheric Research Program) global experiment data- 
sets. Three months of daily datasets during the 
glotel experiment were used to evaluate the coeffi- 
cients of a multiple regression analysis. These mul- 
coefficients vary in space and pro- 


generalization 

rived for a spectral resolution of 42 waves. The 
impact of the aforementioned scheme is investigat- 
ed in several medium range prediction experi- 
ments. Forecast comparison with a simpler version 
of the Kuo scheme was carried out also. The 
results of the forecasts show a very marked 


precipitation amounts predicted from an applica- 
tion of the local GA ts underestimate 
the rainfall rates over most regions. (Author’s ab- 
stract) 

W88-09871 





Field 2—WATER CYCLE 
Group 2B—Precipitation 


ESTIMA OF THUNDERSTORM PRECIPI- 
TATION EFFICIENCY FROM FIELD MEAS- 
UREMENTS IN CCOP: 


E, 
National Center for Atmospheric Research, Boul- 
der, CO. 
J. C. Fankhauser. 
Monthly Weather Review MRWEAB, Vol. 116, 
No. 3, p 663-684, March 1988. 12 fig, 4 tab, 52 ref. 


Descriptors: *Precipitation efficiency, *Rainfall, 

*Cooperative Convective Precipation —— 

*Thunderstorms, *Remote sensing, *Water v 

*Weather forecasting, *Meteorological data co! 

tion, *Model studies, Mathematical studies, Predic- 

i oes physics, Storms, Radar, Wind 
il, Troposphere, Energy. 


The precipitation efficiency (the ratio of surface 
rainfall to water vapor inflow) of a small sample of 
thunderstorms observed in the Cooperative Con- 
vective Precipitation Experiment is calculated 
using surface and cloud-base airflow and moisture 
measurements and subcloud rainout based on radar 
reflectivity factor. Highly-resolved vertical flux 
measurements from aircraft indicate that a signifi- 
cant amount of water vapor inflow may have a 
overlooked in past work of this kind, resulti 
overestimates in precipitation efficiency. T: 
the mass of water vapor influx mrecewe at Panwa | 
of 10 to 30 min are corroborated by the evolution 
at — r flux convergence comeaet & . Beg 5- 
from objectively analyzed surf: 
supntaisboverts observations. Fluxes of water yest 
inflow and precipitated —— integrated 
over periods exceeding an hour to tain precipita- 
tion efficiencies applicable to the mature storm 
p wo Precipitated rainfall estimates from radar 
reflectivity-rainrate relationships suffer from the 
uncertainties involved in sin 
radar rainfall estimation, but neither 


ivity 
threshold assigned to compensate for the likely 
presence of hail changed the order of the storms 
when were ranked according to their precipi- 
tation y. This permits a com- 
i with environmental factors even though 
the absolute accuracy of the precipitation efficien- 
cy are more complicated than a simple inverse 
on vertical wind shear, as advanced in 
earlier work, and that other environmental param- 
eters undoubtedly come into play. In the present 
analyses, for example, subcloud mixing ration, 
shear kinetic energy in the lower here and 
cloud base area all exhibit weak positive correla- 
tions with precipitation efficiency, while there was 
a tendency for storms with high bases to display a 
ight — correlation. (Author’s abstract) 


STUDY OF KUO-TYPE CUMULUS PARAME- 
TERIZATIONS DURING DIFFERENT 
soon OF THE ASIAN SUMMER MON- 
Indian ‘Inst. of Tech., New Delhi. Centre for At- 
mospheric and Fluids Sciences. 

S. Das, U. C. Mohanty, and O. P. Sharma. 
Monthly Weather Review MRWEAB, Vol. 116, 
No. 3, p 715-729, March 1988. 8 fig, 6 tab, 17 ref. 


Descriptors: *Rainfall, *Monsoons, *Clouds, *Ara- 
bian Sea, *Meteorological data collection, *Weath- 
er data collections, *Weather forecasting, *Model 
ae ——— a ee oe 
tion, Atmospheric physics, parison sti 

Seasonal variation, Regional analysis, Monsoon 
Experiment-79, Remote sensing, Bay of Bengal. 


The performances of several versions of the Kuo- 
type cumulus parameterization schemes have been 
examined during different phases of the summer 
monsoon. These phases are the preonset, an onset 
and a’period of break in the monsoon. Special sets 
of upper air observations that were collected from 
stationary ships forming polygons over the Arabi- 
an Sea and the Bay of Bengal during MONEX-79 
were used for this purpose. Cumulus warming, 
drying and precipitation rates have been simulated 
in a semiprognostic way and com with the 
observations. The limitations of different schemes 
for numerical weather prediction are discussed. 
Among various Kuo-type cumulus parameteriza- 
tion schemes studied in this article, a modified 


Kuo-scheme is found to provide best results during 

the summer monsoon. In this scheme the moisten- 

ing is determined based upon the rela- 

tive humidity ont it is tuned for different phases of 

the monsoon. A comparison of the performance of 

various schemes ~ different phases of the 
wtig <peene and 


ow cnninea fade ek x ese 
(Author’s abstract) 
W88-09874 


RAINFALL VARIATIONS IN THE GALILEE 


1951-1980, 
Haifa Univ. (Israel). Dept. of Geography. 


H. Kutiel. 
Journal of Hydrology JHYDA7, Vol. 99, No. 1/2, 
"5 fig, 2 tab, 7 ref. 


p 179-185, May 198 

ee en fall, *Seasonal variation, *Tem- 
poral bution, Spatial distribution, *Weather 
data collections, *Meteorological data collection, 
*Climatolo; — methods, Israel, Equa- 
tions, Wea’ 


Mean monthly rainfalls from different stations in 
the Galilee (northern Israel) for the periods 1931. 
1960 and 1951-1980, have been correlated with 
longitude, latitude and altitude of each station. A 
seasonal pattern of the explained variance by eack 
of the variables has been found. At the beginning 
of the rainy season rainfall is correlated most 
strongly with the longitude of the stations, during 
the main rainy season with the altitude and at the 
end of the rainy season with the latitude of the 
tou of the ralafall regitns la obecrved. A. greater 
tion of the regime is A greater 
eee lore of the annual total falls during the pated ap 
time (March-April) while a parallel decrease 
winter (January-February) rains is Greed The 
spatial distribution of this retardation and some of 
implications are discussed. (Author’s abstract) 
Wae-09903 


CHEMICAL NATURE OF ACID PRECIPITA- 
TION OVER EUROPE, 

Arizona Univ., Tucson. Inst. of Atmospheric Phys- 
ics. 

R. Sequeira. 

Current Science, Vol. 56, No. 11, p 514-517, June 
1987. 2 fig, 1 tab, 10 ref. NSF Grant ATM- 
8203509. 


Descriptors: *Chemistry of precipitation, *Europe, 
*Acid rain, *Water chemistry, Statistical methods, 
Model studies, Data in etation, Weather dats data 
collections, Meteorol data co Acidic 
water, Water pollution a Path of pollutants, 
Climatology, all, Chemical analysis. 


A detailed analysis of the chemical data on wet 
precipitation for 16 European stations, for the 
period 1977-1980, was undertaken. The combined 
pattern of correlation coefficients and the stoichio- 
metric ratios of important chemical species were 
employed in the interpretation. RD a 
weighted average free acid levels (pH = 7) 
are found south of about 47 deg N, with the 
exception of northern Italy. The main acid-neutral- 
izer in this region is alkaline calcium. Moderate or 
rather high free acid contents exist north of this 
latitude where the predominant alkali, demnceie, 
partially neutralizes sulfur acids. The acid precipi 
tation occurring between 47 deg and 55 deg N 
appears to be associated with the acidic sulfates of 
ammonium (probably the bisulfate) and/or sulfuric 
acid. Any role of nitric acid is apparent only to the 
north of 55 deg N. (Author’s abstract) 

W88-09954 


FACTORS AFFECTING THE IDENTIFICA- 
TION OF INDEPENDENT STORM EVENTS, 
Agricultural Research Service, Coshocton, OH. 
paris Appalachian E: ental Watershed. 

J. V. Bonta, and A. R. 
Journal of Hydrology JHYDAT7, Vol. 98, No. 3/4, 


p 275-293, April 15, 1988. 13 fig, 1 tab, 15 ref. 


Descriptors: *Storms, *Precipitation, *Statistical 

Seasonal variation, Spatial distribution, 
Data collections, Ohio, Statistical analysis, Varia- 
bility. 


No standard method exists for identifying inde- 
pendent precipitation events for storm-based pre- 
chi events. Two methods 


imates correlation 
wane: The effect of sampling interval of the data 
collected on critical duration is small for both 
methods. ently, readily ‘available hourly 
data may be to estimate the critical duration. 
Year-to-year, seasonal, and jal variability in 
critical duration estimates are found to be great. 
About ten of data are required to compute 
reliable estimates of critical duration. (Author’s 


abstract) 
W88-09977 


COMPARATIVE STUDY OF AREAL RAIN- 
FALL ESTIMATION METHODS USING RAIN 
GAGE AND RADAR DATA - APPLICATION 
TO DAILY RAINFALL EVENTS OBSERVED 
IN THE MONTREAL REGION (ESTIMATION 
DE LAMES D’EAU SPATIALES A L’AIDE DE 
DONNES DE PLUVIOMETRES ET DE RADAR 
METEOROLOGIQUE - APPLICATION AU 
PAS DE TEMPS JOURNALIER DANS LE 
REGION DE MONTREAL), 

Institut de Mecanique de Grenoble, Saint-Martin 
d’Heres (France). 

G. Delriea, A. Bellon, and J. D. Creutin. 
Journal of Hydrology JHYDAT7, Vol. 98, No. 3/4, 
p 315-344, April 15, 1988.6 fig, 4 tab, 18 ref. 


Descriptors: *Rainfall, *Rain *Rainfall dis- 
tribution, *Radar, *Data acquisition, Variability, 
Networks, Remote sensing, Spatial distribution, 
Montreal, Canada, Kriging. 
Several areal rainfall estimation methods using rain 
gage and weather radar data are reviewed includ- 
ing: (1) Thiessen’s and kriging methods relying on 
rain gage measurements only; (2) the c cu- 
mulative procedure after transformation of reflec- 
tivity measurements using a standard Z-R relation- 
ship for conventional radar measurements alone; 
and (3) the uniform calibration method (using a 
constant Bases: cagenveel factor or a nonlinear re- 
simplified cokriging method for 
rain gage-radar combinations. An objective proce- 
dure based on the definition of reference rainfall 
depths at ground level and a set of validation 
criteria is proposed to compare these methods. The 
methods have been coplies to to a sample of eleven 
daily rainfall events in the Montreal area by 


methods 
of rainfall (kriging, simplified cokriging 


work much better than more classical a a 
Furthermore, the optimal combination o' 

rain gage information through simplified cokriging 
leads to better results than each measurement 
system alone for six out of eleven cases (especially 
for those presenting high areal variability). (Au- 
thor’s abstract) 

W88-09979 


2C. Snow, Ice, and Frost 


SEASONAL VARIATION IN MARINE PHYTO- 
PLANKTON AND ICE ALGAE AT A SHAL- 
LOW ANTARCTIC COASTAL SITE, 

For primary bibliographic entry see Field 5C. 
W88-09668 


OXYGEN ISOTOPIC COMPOSITION AND 
TEMPERATURE OF FORMATION OF 
FALLEN SNOW IN ANTARCTICA, 

Nagoya Univ. (Japan). Water Research Inst. 





K. Kato. 

Journal of Earth — University 
JEASAD, Vol. 35, No 2p 33 363, December 
1987. 5 fig, 16 ref. 


*Snow, *Ox *Paleohy- 
droogy,“P ygen isotopes, y 


istry of precipitation, Antarctic, Temperature of 
formation, Air temperature, Water vapor. 


Taking into consideration the transportation proc- 
ess of water vapor to the Antarctic ice sheet, the 
correlation between the 


information about the 
coding: pescem tor de tounation: Catther’ aie 
stract) 
W88-09800 


2D. Evaporation and Transpiration 


Ee ee ee 


For primary bibliographic entry see Field 7B. 
W38-09843 


SEASONAL VARIATIONS ON WATER RELA- 
COMMUNIS 


ic entry see Field 3F. 


EV. TION OF NATIVE VEGE- 
TATION IN THE CLOSED BASIN OF THE 
SAN LUIS VALLEY, COLORADO, 

Colorado State Univ., Fort Collins Dept. of Agri 


F.L. Charles, A. Morgan, and W. C. Bausch. 
= from the National Technical Information 
Service, Springfield, VA 22161 as PB88-181078/ 
AS. Price codes: A04 in copy; A0l in micro- 
fiche. Colorado gS Research Insti- 
tute, Fort Collins, No. 143, 


ss ap fig 3 tab, re ref, - 


1006 F Project No. USGS G895-06 Se G1006-06. 


. * 


pt Bag pcr ey Se mar 
vegetation were carried out using ysis 
chamber method during several poet. my of 1985 
and 1986. Measurements were made of 


grass 
plants constitute the major rogetan 
of the closed basin Guat community. aaa Se 


ground- 

pee Bare sl eteergen rt 
m. evaporation 

water table. Bare soil contrib- 


scr tO the toed ET of 
rush ee anes of eee 
a taineh dy leedenaiabin dies Gort 
USBR lysimeters accounted for only 40 percent of 
the mean total salt grass ET measured by the 
chamber over a SO tn ae 
in measured by USBR lysi- 
anstens onl Cis ehanes ot, thetanee dir tadiant 
le erroneous estimates of ET by the USBR 
lysimeters for undisturbed ve ion in the sur- 
rounding plant community. (USGS) 
'W88-10033 


utes sign 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


FLOW MODEL FOR AN OPEN-CHANNEL 
REACH OR NETWO 
— Survey, Reston, VA. Water Resources 


R. W. Schaffranek. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Professional Paper 
1384, 1987. 11 p, 6 fig, 1 tab, 15 ref. 


: *Model studies, *Open-channel flow, 
*Network design, *Unsteady flow, *Mathematical 
models, Flow model, Network simulation, Stream- 
flow forecasting. 


Formulation of a one-dimensional model for simu- 


ET MEASUREMENT O) 
ORATION FROM IRRIGATED SURFACES, 
Saeee Univ., SC. Dept. of Civil Engineering. 
Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8607360. Ph.D Dissertation, 1985. 100 
p, 20 fig, 10 tab, 36 ref, 3 append. 


: *Vaporization, *Evaporation rate, 
*Irrigation 


ts, 
it, Hy- 
ind veloci- 


s 
*Water ater resources dev 


drologic Simulation analysis, 
ty, tose beige, Sw 


The applicability of the vapor budget technique for 
the it of evaporation was studied to 


budget was accurate to within about 12% for 
steady winds when the average of five profile sets 
was used for each 15 minute evaporation value. 
The primary advantage of the vapor budget 
method is that it measurements only at the 


W88-10088 
2E. Streamflow and Runoff 


EFFECTS OF SHORT-TERM AND CONTINU- 
OUS EXPERIMENTAL ACIDIFICATION ON 
BIOMASS AND SR eTic aLGAR. OF RUN- 
NING WATER PERIPHYTIC ALG. 

pong Univ., Montreal. Dept. of Biological Sci- 


For pep bibliographic entry see Field SC. 
'W88-08963 


SIZE-DEPENDENT SENSITIVITY OF THREE 
SPECIES OF STREAM INVERTEBRATES TO 
PH DEPRESSION, 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 
Michigan State Univ., East Lansing. Dept. of Zo- 


For primary bibliographic entry see Field 2H. 
W88-08965 


FLUVIAL PROCESSES IN RIVER ENGINEER- 
iego State Univ., CA. 


td 


For primary bibliographic entry see Field 4C. 
W88-09222 


USE OF MULTIPLE STABLE ISOTOPES TO 
DISCRIMINATE AMONG SOURCES OF AL- 
LOCHTHONOUS ORGANIC MATERIAL, 
wa i : bibliographic entry see Field 2H. 


EFFECTS OF THE 1985 DROUGHT ON 
BREEDING AND FORAGING ECOLOGY OF 
a STORKS IN EAST-CENTRAL GEOR- 


HA, 
For primary bibliographic entry see Field 2H. 
W88-09233 


DIGITAL ANALYSIS OF WATER MOVE- 


Water 
Diego, California, October 23-26, 1983. 
Water Well Association. National Water Well As- 
— Worthington, OH. 1984. p 295-303, 8 fig, 


Descriptors: *Washington, *Surface-groundwater 
relations, *Computer models, *Path of pollutants, 
*Model studies, *Land use, *Conjunctive use, 
*Groundwater movement, *Recharge, *Water 
quality, Rivers, Solute transport, au River, 


YSIS. 
For pri bibli hic entry see Field 2A. 
wagon townie cn 


INTRODUCTION, 
Southampton Univ. (England). Dept. of Geogra- 


hy. 
For primary bibliographic entry see Field 2A. 
W88-09361 


MODELS FOR PALAEOHYDROLOGY IN 


Bristol Uni (England). Dept. of h 
iniv. ‘ of Geography. 
~~ Feeney bibliographic entry see Field 2A. 


CONTEMPORARY RIVER: THE BASIN, 
University Coll. of Wales, Aberystwyth. 

J. Lewin. 

IN: Palaeohydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
37-48, 3 fig, 3 tab, 37 ref. 


Descriptors: *River basin analysis, * ho- 
logy, *Severn River, *Wye River, *United King- 
dom, *Paleohydrology, History, Stra*igraphy. 
Glaciation, Ice, Geology, Drainage systems. 


The morphology, geological evalution and Quater- 
nary stratigraphy of Severn Basin are re- 
viewed, showing that the basin as a whole provides 
a highly heterogeneous basis for the juent 
hydrological devel ts. The changes of the 
last 15,000 years are in no way as dramatic as those 
involving drainage diversion and meltwater drain- 
age in ay ings et ae the — 

es 0 Quaternary origins of the 
Gedinen egelees Sau suiadhe Geena Ua caabeee 


10 





W88-09364 


PRESENT-DAY HYDROLOGY OF THE RIVER 
SEVERN 


Severn-Trent Water Authority (England). 

T. R. Wood. 

IN: Palaeohydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
79-97, 11 fig, 12 ref. 


; *Weather, *Hydrological regime, 
*Severn River, *United Kingdom, *Paleohydro- 
logy, Seasonal variation, Flow patterns, Flow 
files, Flow discharge, Catchment basins, Time 
series analysis. 


The annual flow regime of the Severn is typical of 
large rivers in temperate climates. The mean dis- 
charge is some 10,200 mi/d at Gloucester and the 
variance is small. The lowest recorded annual dis- 
charge at Bewdley is still 60% of the mean. Never- 
isingly values. It is possible to 

the flow which would have occurred without the 
effect of abstraction of discharge (the so called 
— te Naturalized rig show that 
without low-flow augmentation reservoir re- 
leases, individual months could be as little as 12% 
of the mean. Again that statistic is based on Bewd- 
ley, which has a high monthly variance for such a 
large pr pa hong As be y cura there 4 

igni tc! in uency oO! 
price pommedly tally er kernel 


summers and wetter autumns. However, this is 
observed only over the past 10 years and is 

aah sugeed galechgiecieey es tse Sondieell 

jeohy: 

te of Ginect toe, es it io tx ingly clear that 

historic records should be used to understand the 

return periods of extreme events - whether they be 

the return periods of major floods or of droughts. 

(See also W88-09360) (Lantz-PTT) 

W88-09365 


CLIMATIC CHANGE OVER THE LAST MIL- 
LENIUM IN CENTRAL BRITAIN, 

om Univ. (England). Dept. of Geogra- 
phy. 


For primary bibliographic entry see Field 2A. 
W88-09366 


ENVIRONMENTAL CHANGE AND HYDRO- 
LOGICAL RESPONSE: FLOODING IN THE 
UPPER SEVERN CA’ 


TTCHMENT, 
ny Coll. of Wales, Aberystwyth. Dept. of 


Geography. 
For primary bibliographic entry see Field 2A. 
'W88-09367 





WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2e 


tural wilies, In the Helocene history: f 
Saepeas thar walle ep the significance a 


yee de Wey an See You ier Univerty Coll of Wales, Aberystwyth. Dept of 
lysis. ew P 
161-175, 8 fig, 1 tab, 17 ref. 


: *Geomorphology, *Rivers, *Channel 
» *Paleohydrology, *River channels, ysis. J ohn Wiley and Sons, New 
Saag *United Kingdom, Flow profiles, 269-305, 6 fig, 2 tab, 57 ref. IGCP Project No. af, 


‘olcano Observatory, te WA. 
DC. 1987. p 49-53, 35 


*United States, * hy “Paleo: 
hydrology, *F ans ‘Geopk cage A 
transport, * ony Fluvial seine 
Alluvial deposits, G! . Seren, Vi 
ioe, Trese’ Plow! plein Muntele Float Go - 
cal terraces, Pleistocene. 


Polytechnic Walverhampton (England) School of 
Dr¥ Mitchel, and A.J. Gerard 
in Practice: A 


Analysis. 30 aia, Joke Wiley and Sous: New York 1987. 
P 
177-199, 4 fig, 7 tab, 90 ref. 


Bi 
if 


prior 
See ee Seneen Cine ae 
W88-09360) (Lantz-PTT) 
W88-09370 


il 
i 


af 
pie 


i 


LONG-TERM SEDIMENT STORAGE IN THE 
SEVERN 


AND WYE Bee af” 
ee Univ. See. Don. AL 2 Se. 
bibliographic entry see 
wse09371 tos 


SRE es 
ae 


coe OF EUROPEAN RIVERS - A 


estimation y i 
Academ: Krakow. 1960s. Examples included the Little River Valley, 
Goamiaieives obdiotebee: Dept. of Virginia, flood of 1949, in which hemlocks were 
L. Starkel. Jaen ta weetion deaptened Ganeeiaaecen toe 
IN: Palaeohydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
333-339, 48 ref. scar patterns, 
St eae 
. % * movement 0 ge boulders in 
Pa “Hivene” Base Allo Truckee River (California-Nevada) was used to 
rivers, River flow, loa, Glaciers, Chemecling. T calculate flood conditions experienced in the 1968 
tonics, Agriculture, Quarternary, Soil erosion, flood..(See also W88-09405) (Cassar-PTT) 
pare Dams, Canals. W88-09407 


Paleogeographic changes occurring 
pg po nage yg ome MEASURING THE RIVERS OF THE PAST: A 
evidenced i i HISTORY OF FLUVIAL PALEOHYDROLOGY, 
pay ae Univ., oy snag CT. Dept. of Earth 
a four main types of river system evolution and Environmental Sciences. 
be distinguished: (1) River systems recently _P. C. Patton. : 
deve on areas formerly covered by ice sheets IN: The History of Hydrology. American Geo- 
lected by sy tectonic movements; (2) — Union, Washington, >. 1987. p 55-67, 7 
River systems of the former periglacial zone, ig, 101 ref. 
fay dea influenced by ice nae ape| et: (3) River systems a 
with the lower sections Descriptors: *Geophysics, *Rivers, *Paleohydro- 
caumned i cent. oa sea level changes; and (4) _ logy, *Floods, *Erosion, *Literature reviews, His- 
Geography. River porte. of the former cold steppe and forest- tory; Flood frequency, arp Po 
For primary bibliographic entry see Field 2E. steppe zone, usually deeply influenced by differen- pe ey Missoula Flood, Flood p! 
W88-09370 tectonic movements as well as by early Bankfull stage, River aaivhehen. Golegad ter- 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


Braided streams, —— Alluvial deposits, 
Fluvial mre Glacial drift. 


Fluvial tc deny 3 the study of the long-term 
h behavi and rivers, 


RIVER AND STREAM RESTORATION, 
Tulsa Univ., OK. Faculty of Biological Science. 
. i bibliographic entry see Field 5G. 


MODELS OF SORPTIVE TOXIC SUBSTANCES 
IN FRESHWATER SYSTEMS: Ill. STREAMS 


mental 


For primary bibliographic entry see Field 5B. 
W88-095 


AND 
Manhattan Coll., Bronx, NY. Dept. of Environ- 
and Science. 


BASIN, 
Saskatchewan Univ., Saskatoon. Dept. of Geogra- 


ahaa eaten they 
W88-09544 


PERFORMANCE OF THE TWO-COMPONENT 
EXTREME VALUE DISTRIBUTION IN RE- 
GIONAL recom pene |ALYSIS, 
Geological even, Seem 

N. W. Arnell, and S. Gabriele. 

Water Resources Research WRERAO, Vol. 24, 
No. 6, p 879-887, June 1988. 2 fig, 9 tab, 18 ref. 


iptors: *Extreme value analysis, *Regional 
analysis, *Rivers, *Flood frequency, Two-compo- 
nent extreme value estimation, eons “a 
Mathematical anal 


regional 
quantiles that were relatively unbiased 

but very Variable when data were drawn from 
TCEV or Wakeby 
were vi biased wi 
distribution. The TCEV 
the sense that its worst efforts were less bad than 
penned of aes alternatives considered, but perform- 

lined significantly as sample sizes reduced. 
Authors abstract) 


igh 
data followed a GEV 
lure was robust in 


W88-09545 


ORGANIC CO) ean = Ng IN ADULT 
po at aay --A AO CAN on AND 
Windsor Univ, (Oni “(Ouaio) bate phy 

= 37 - flm graphic entry see Fi SB. 


FACTORS AFFECTING METAL PARTITION- 

ING DURING RESUSPENSION OF SEDI- 

MENTS FROM THE DETROIT RIVER, 

a oulamane, Dept. of Civil and 
vironment 

For bi hic entry see Field SB. 

weeossss ee 


ZONATION OF MAYFLY NYMPHS 

DISFLY LARVAE IN THE ST. MARYS athoond 
Fish and Wildlife ee Arbor, MI. Great 
Lakes Fi 

For ibiiographic entry see Field 5C. 
W88-09556 


EFFECTS OF FLOODING AND SEDIMENTS 
ON THE STRUCTURE OF A STREAM MIDGE 
ASSEMBLAG 


E, 
Ohio Univ., Athens. 


For ny bibliographic entry see Field 2H. 
W88-09619 


USE OF PREDICTION TO ASSESS MACROIN- 
Se RESPONSE TO RIVER REGU- 


(England). River Lab. 
For primary bibliographic entry see Field 2H. 
W88-09621 


EFFECTS OF EXPERIMENTAL ACIDIFICA- 

TION ON A LOTIC MACROINVERTEBRATE 
COMMUNITY, 

Laval Univ., Quebec. Dept. de Bio! 


For primary bibliographic entry see ield SC. 
W88-09622 


AQUATIC OLIGOCHAETA IN SOME TRIBU- 
TARIES OF THE RIO DE LA PLATA, BUENOS 


Roc paey Uniagagsie Field 5C 
‘or primary entry see “ 
wee 


FRESH WATERS OF SHETLAND: CHEMICAL 
CHARACTERISTICS OF RUNNING WATERS, 
Institute of Terrestrial Ecology, Edinburgh (Scot- 


For primary bibliographic entry see Field 2K. 
W88-09629 


MACROINVERTEBRATE DRIFT IN A ROCKY 
Maryland Uni College Park. Dept. of Zool 

niv., t. oO logy. 
wa 2 won bib! ibliographic entry see Field 2H. 


EFFECT OF SALMON REDD EXCAVATION 
ON STREAM SUBSTRATE AND BENTHIC 
COMMUNITY OF TWO SALMON SPAWNING 
STREAMS IN CANTERBURY, NEW ZEA- 


7 
Ministry [es ee ee ies, Christ- 
church (New ). Fisheries Research Div. 
For primary bibliographic entry see Field 2H. 
W88-09635 


DISSOLVED ORGANIC CARBON IN 
STREAMS AND GROUNDWATER, 

Waterloo Univ. (Ontario). Dept. of Biology. 

For primary bibliographic entry see Field 2K. 
W88-09636 


EFFECTS OF PHYSICAL jae mage AND 
CANOPY COVER ON ATTACHED DIATOM 
COMMUNITY STRUCTURE IN AN IDAHO 


Idaho State Univ., Pocatello. Dept. of Biological 
Sciences. 

For primary bibliographic entry see Field 2H. 
W88-09637 


PARTICULATE ORGANIC MATTER IN A 
MOUNTAIN STREAM IN THE SOUTH-WEST- 
ERN CAPE, SOUTH AFRICA, 

Cape Town Univ. (South Africa). Dept. of Zoolo- 


gy. 
J. M. Ae! pod J. A. Day, B. R. Davies, and M.-P. 


Hy ydrobiologia HYDRBS, Vol. 154, af 165-187, No- 
vember 16, 1987. 7 fig, 10 tab, 54 


Descriptors: *Nutrients, *Streams, *Particulate 
matter, *Organic matter, *Detritus, *Alpine re- 
Leaves, Stream di 


ity and quantity of allochthonous inputs 
po parte et Na th pte yr ig ign 
<a-wokt Cage tewonn Apel SULann Jenaney 
ph. -w een ‘an’ 
1986. mat cap pews riparian vegetation 1s 
sclerophyllous, palige - gee and oraaan, juts of al- 
lochthonous detritus to the stream (434 to 500 g 
Seen pe se ee ee 
or riparian communities worldwide, as 
rific values of these in us O548 to 10032 KS pec 
gph aban tg a the riparian v 
a, ) as 
ye ee decreases, resulting in retention of 
benthic organic matter (BOM) on the stream bed 
luring summer early autumn (maxim 
per square m). ee cla cant aes cual 
the stream almost clean of benthic detritus (winter 
predictably Sientil for shout bait of each year 
ly plent lor about eac! ee 
_ ly scarce for the other half. Coarse 
(CBOM) and fine BOM (FBOM) constituted 
teo4% of BOM stock, ultra-fine BOM 
(UBOM) Berea and leaf ks 13-24%. 


with decrease in BO) 
(CBOM 27-100; FBOM 25-27; UBO! 
no seasonal trends. The stream is erosive 
scar shit to astsia cages dubious Up chasaaser 
appears to be dictated by abiotic factors, the most 


DISTRIBUTION OF FRESHWATER SNAILS 
IN THE RIVER NIGER BASIN IN MALI WITH 
SPECIAL REFERENCE TO THE INTERMEDI- 
ATE HOSTS OF SCHISTOSOMES, 

Danish Bilharziasis Lab., Charlottenlund. 

For primary bibliographic entry see Field 5B. 
W88-09670 


PROTOZOAN COMMUNITIES OF THE FLINT 
RIVER - LAKE BLACKSHEAR ECOSYSTEM 
(GEORGIA, USA), 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 

For primary bibliographic entry see Field 2H. 
W88-09675 


ROLE OF GROUNDWATER IN THE IMPACT 
a” WARMING ON STREAM SAL- 


Toronto Univ. (Ontario). Dept. of Zoology. 
For primary bibliographic entry see Field 2F. 
W88-09677 





LONGITUDINAL DISTRIBUTION OF RIVER- 
INE BENTHOS: A RIVER DIS-CONTINUUM, 
ee St. Paul. Dept. of Forest Re- 


For pris primary bibliographic entry see Field 2H. 
W88-09681 


MACRO-INVERTEBRATE COMMUNITIES OF 
TEMPORARY POOLS IN AN lp ieee 


James Cook Univ. ak Yass Gaasadeelt "tones 
ay meg | ieee, at Seerey viekien 

or primary bibliographic entry see 

W88-09686 


OF HABITAT AND SEASONAL 

SAMPLING REGIMES ON THE ORDINATION 
AND CLASSIFICATION OF MACROINVERTE- 
BRATE ASSEMBLAGES IN 
OF THE RIVER WYE, WALES, 
peg of Wales Inst. of Science and Technolo- 
Fee Cardiff. Dept. of A; Sau voyers 

‘or iy bibliograp! field 7C. 


FRESHWATER MUSSELS (UNIONIDAE) OF 
GREENUP AND 


urces. 
For primary bibliographic entry see Field 2H. 
'W88-09700 


MAXIMAL DISCHARGES OBSERVED IN 
— of Agriculture, Jerusalem (Israel): Hydro- 
Service. 


logical 
For primary bibliographic entry see Field 2A. 
'W88-09701 


NITRATE ENHANCEMENT OF NITRIFICA- 
TION DEPTH IN SEDIMENT/WATER MICRO- 


COSMS, 
Oxford Univ. (England). Soil Science Lab. 
For La Fy = wf bibliographic entry see Field SB. 


VARIABILITY OF THE METAL CONTENT OF 
FLOOD D 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 


Geography. 
For primary bibliographic entry see Field 5B. 
'W88-09707 


SHEAR STRESS VARIATIONS IN AN ESTU- 
Imperial Chemical Industries Ltd., Brixham (Eng- 
land). Brixham Lab. 

For primary bibliographic entry see Field 2L. 
W88-09712 


MODIFICATION OF TEMPERATURE BEHAV- 
IOUR THROUGH REGULATION OF A BRIT- 
ISH RIVER SYSTEM, 

Exeter Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 4A. 
W88-09721 


ACCUMULATION os SEDIMENT 
WITHIN SUBSTRATE RAVELS ALONG TWO 
REGULATED 


RIVERS, UK 
Loughborough Univ. of Technology (England). 
Dept. of re 
For primary bibliographic entry see Field 6G. 
W88-09724 


IMPORTANCE OF STREAMLINING IN IN- 
FLUENCING FISH COMMUNITY STRUC- 
TURE IN CHANNELIZED AND 

LIZED REACHES OF A PRAIRIE STREAM, 
Iowa State Univ., Ames. Dept. of Animal Ecolo- 


gy. 
For primary bibliographic entry see Field 6G. 


W88-09725 
NOTE ON THE PROBLEM OF USING BIO- 


ic entry see Field 5A. 


HISTORICAL CHANGES OF A LARGE RIVER 
IN AN URBAN AREA: THE GARONNE RIVER, 


Centre National de la Recherche Scien 
Toulouse (France). Centre d’Ecologie des 
Feteinay Utlopahic xr ee Fi 4c 
‘or entry see 
W8809728- 


owen OF THE KAKEHASHI 
Kanazawa Inst. of Tech. (Japan). Dept. of Me- 
F vn bibliographic Field 4A. 
‘or entry see Fie! 
W88.09729 - 


ASSESSING IMPACTS OF IRRIGATION ON 
STREAMFLO 


Michigan State Univ., ~ a sg Dept. of Civil 
and Environmental 


For primary bibliographi aay see Field 3F. 
'W88-09733 


GUInEnal FLUME OF MINIMUM SPACE RE- 
Ecole Pol ique Federale de Lausanne (Swit- 
zerland). ire de Constructions ——— 

For primary bibliographic entry see Field 7B. 
W88-09734 


FLOOD SKEW IN HYDROLOGIC DESIGN ON 
UNGAGED WATERSHEDS, 
Maryland Univ., College Park. Dépt. of Civil En- 


. H. McCuen, and T. DA goons we 


Journal of Irrigation TR TTA ing 
(ASCE) JIDEDH Vol. 114, No. 2, p 301-310, Ma‘ 
1988. 2 tab, 12 ref. 


: *Statistics, *Skew, *Flood peak, *Wa- 


the primary 

sis of os hydrologic methods indicates that 
the skew assumed with these methods for ungaged 
locations is different than the mean skew for 


presence 
cabiicigeet ind aia A relationship for esti- 
mating the effect of im ess on skew is 
Sa 
88-09740 


SEASONAL PATTERNS OF SUSPENDED BAC- 
TERIA AND ALGAE IN TWO NORTHERN 
CALIFORNIA 


STREAMS, eae 
Oregon State Univ., Corvallis. Dept. of Fisheries 
or oolemee bibli hic Field 2H. 
or primary bibliographic entry see Fie 
W88.09748 


RELATIONSHIP BETWEEN ALGAL DRIFT, 
DISCHARGE AND STREAM ORDER IN A 
BOREAL FOREST WATERSHED, 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


National Museum of Natural Sciences, Ottawa 
(Ontario). Botany Div. 

For primary bibliographic entry see Field 2H. 
W88-09751 


PRELIMINARY OBSERVATIONS ON PRI- 
py PRODUCTIVITY AND PHYTOPLANK: 


ICA, 
Orange Free on Univ. Bloemfontein (South 
Africa). Dept. of 
For primary tibliogsantic entry see Field 2H. 
'W88-09758 


IMPACT ON THE SENJOGAHARA ECOSYS- 
TEM OF EXTREME RUN-OFF EVENTS FROM 
SAKASAGAWA, NIKKO NATION- 


INMENTAL D 
TWINSPAN AND DCA ORDINA- 


UES, 
Tokyo Univ. of Agriculture and Technology 
Copan). Faculty of A 
T. Huskusima, K. A. Kershaw, and J. H. 
Ecologi Research, Vol. 2, No. 1, p 85-96, April 
1987. 4 fig, 3 tab, 13 ref. 


Descriptors: *Floods, *Vegetation, *Statistical 
methods, *Ecosystems, *Wetlands, *Multivariate 


Vegetational data from Senjogahara Moor, Nikko 
National Park, Japan, have been analyzed using 
two contrasting but parallel multivariate approach- 
es as a basis for future studies. The plant communi- 
ties objectively defined using a divisive polythetic 
classificatory approach (TWINSPAN) have been 
successfully overlayed on an ordination of the 
same data using detrended correspondence analysis 
(DCA). The results reveal a vegetational mosaic 
Spar ape Set of flood — je to the 
vegetation its subsequent rates of recovery, in 
a space-time continuum. The results from TWIN- 
SPAN classification show that 13 plant communi- 
ties are present in the sample area and these corre- 
late closely with complete absence, slight, or ex- 
tremely heavy disturbance. The form of the dis- 
turbance as either channel erosion or alluvial depo- 
sitional features also an quite closely with 
the vegetational and is reflected in the ordi- 
nation axes derived from DCA. (Author’s abstract) 


OSTEICHTHYES, EN: 
(O RIBEIRA DE IGUAPE, 


— de Pesca, Santos (Brazil). Secao de Aqui- 
cultura. 

For primary bibliographic entry see Field 2H. 
'W88-09774 


ECOLOGY OF JACARE PEPIRA RIVER 
BASIN (47 DEG 55 MIN - 48 DEG 55 MIN W 
AND 22 DEG 30 MIN - 21 DEG 55 MIN S): 
PHYSIOGRAPHY (GEOMORPHOLOGY, GE- 
OLOGY, PEDOLOGY AND HYDROGRAPHY) 
AND SOIL USE (ECOLOGIA DA BACIA DO 
RIO JACARE PEPIRA (47 DEG 55 MIN - 48 
DEG 55 MIN W E 22 DEG 30 MIN - 21 DEG 55 
MIN S): FISIOGRAFIA (GEOMORFOLOGIA, 
GEOLOGIA, PEDOLOGIA E HIDROLOGIA) E 
USO DO SOLO), 

Instituto de Pesca, Santos (Brazil). Secao de Lim- 


nologia. 
For primary bibliographic entry see Field 2H. 
W88-09775 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


ECOLOGY OF JACARE PEPIRA RIVER 
BASIN: MAJOR IONS-(SAO PAULO STATE OF 
BRAZIL) (ECOLOGIA DA BACIA DO RIO 
JACARE PEPIRA: IONS DOMINANTES, SAO 
PAULO, BRASIL), : 

Instituto de Pesca, Santos (Brazil). Secao de Lim- 


For primary bibliographic entry see Field 2H. 
'W88-09776 


LIMNOLOGICAL AND CLIMATOLOGICAL 
STUDY OF PARQUE ESTADUAL DE CAMPOS 


S), 
Instituto de Pesca, Santos (Brazil). Secao de Lim- 


nologia. 
For primary bibliographic entry see Field 2H. 
W88-09779 


USE OF MACROBENTHOS AS INDICATORS 


AGUA DE RIOS DO PARQUE ESTADUAL DE 
CAMPOS DO JORDAO, SP), 
Instituto de Pesca, Santos oDeazil). Secao de Lim- 


nologia. 
For primary bibliographic entry see Field SB. 
W88-09780 


PHYTOPLANKTON POPULATION DYNAM- 
ICS AND CHEMICAL CHARACTERISTICS OF 
THE SEDIMENTS OF THE SALIHIYAH 


RIVER, BASRAH, IRAQ, 

University Coll., Cardiff (Wales). Dept. of Plant 
For primary bibliographic entry see Field 5C. 
W88-09806 ‘ 


NATURAL AND COMPULSORY BIOLOGICAL 
DRIFT IN A SYSTEM OF MOUNTAIN 
STREAMS UNDER UREA TOP-DRESSING OF 
THE WATER CATCHMENT AREAS, 

Bulgarian Academy of Sciences, Sofia. 

For primary bibliographic entry see Field 5C. 
'W88-09807 


COMPARATIVE PRIMARY PRODUCTION IN 
ONE POND hag RIVER SYSTEM AT BHA- 
GALPUR, IND) 

Bhagalpur Unie (India). Post-Graduate Dept. of 
Botany and Zoology. 


For primary bibliographic entry see Field 2H. 
W88-09808 


TROUT PRODUCTION AND STANDING 
CROP IN COLORADO’S SMALL STREAMS, 
AS RELATED TO ENVIRONMENTAL FEA- 


TURES, 
Colorado Cooperative Fishery Research Unit, 
Fort Collins. 


For primary bibliographic entry see Field 81. 
W88-09817 


EFFECTS OF VARIABLE STREAMFLOWS ON 
GROWTH OF SMALLMOUTH BASS IN THE 
MAQUOKETA RIVER, ICWA, 

Towa a, RM of Natural 1k Manchester. 
Northeast District 


Headquarters. 
For primary bibliographic entry see Field 81. 
W88-09821 


USE OF ZOOPLANKTON SIZE TO ASSESS 
COMMUNITY 


TER LAKES, 
Cornell Univ., Ithaca, NY. Dept. of Natural Re- 
sources. 
For primary bibliographic entry see Field 81. 


W88-09822 


REDUCTIONS IN ICHTHYOPLANKTON EN- 
TRAINMENT WITH FINE-MESH, WEDGE- 
WIRE SCREENS, 


Versar, Inc., Columbia, MD. 
For panes bibliographic entry see Field. 8I. 
'W88-09823 


EFFECTS OF VARIATION IN FLOW ON DIS- 
TRIBUTION OF NORTHERN SQUAWFISH IN 
THE COLUMBIA RIVER BELOW MCNARY 


DAM, 
Fish and Wildlife Service, Cook, WA. Willard 
Field Station. 
For primary bibliographic entry see Field 8I. 
'W88-09830 


MACROFAUNA AND 
KIEPW 


i ishery Research — WA. 
oA Ty bibliographic entry see Field 2H. 


HYPHOMYCETES IN RIVER KEL 
or var. | Scotland). Dep Dept. of Bony 
‘or entry see Fie! 
wees epic entry 


HYPHOMYCETES IN THE STREAM AT THE 
ROYAL BOTANIC GARDEN, EDINBURGH 
AND NOTES ON THEIR DISTRIBUTION IN 


Royal Botanic Garden, Edinburgh (' 
oy: 
we ay bibliographic entry see Field Feld 2 


GENERALIZED ENERGY AND POTENTIAL 
ENSTROPHY CONSERVING FINITE DIFFER- 
ENCE-SCHEMES 


FOR THE 
WATER a. 
National Aeronai 


Space 
See et ras at 
or } en see Fle. 
WEEOSETS  NoeTaphic entry 


SHALLOW 


Y, 
rere | anol (Germany, F.R.). Inst. fuer Hy- 





drobiologie 
For primary biblio hic entry see Field 2H. 
‘W88-09875 aaa 2. 


BENTHIC ECOLOGY OF RIVERS IN THE 
BLUE MOUNTAINS (JAMAICA) PRIOR TO 
CONSTRUCTION OF A WATER REGULATION 


Zaclogy.” upon Tyne Univ. (England). Dept. of 
For, For. primary bibliographic entry see Field 6G. 


INTERSTITIAL FAUNAL COMMUNITIES OF 
THE HYPORHEIC ADJACENT 
GROUNDWATER BIOTOPES ( OF A COLORA- 
DO MOUNTAIN STREAM, 
For pra bible line Field 2H. 

Or primary 10: ic en! see Fir 
W88.09879 Nee: cela 


LEAF LITTER PROCESSING IN _ COASTAL 
PLAIN STREAMS AND FLOODPLAINS OF 
Georgia Univ,, Athens, Dept. of Enionioh 

rgia Univ., t. of Entomo! 
For primary bibliographic entry see Field 2H. 
W88-09880 


EFFECTS OF SEASONAL AND HYDROLOGI- 
CAL INFLUENCES ON THE MACROINVER- 
TEBRATES OF THE RHONE RIVER, FRANCE: 
Il. ECOLOGICAL ASPECTS, 


Lyon-1! Univ., . Villeurbanne (France). Section of 
Freshwater ater Ecology. 

For primary bibliographic entry see Field 7. 
W88-09881 


MACROZOOBENTHOS OF. STRUMA RIVER: 
AN VERED COMMU 


TERIALS, 
Academy of Sciences, Sofia. Inst. of 
For primary bibliographic entry see Field 5G. 
W88-09886 


ALTITUDINAL ZONATION IN A ROCKY 
MOUNTAIN STREAM, 

Colorado State Univ., Fort Collins. Dept. of Zool- 
ogy and Entomology. 

For primary bibliographic entry see Field 2H. 
W88-09890 


PHYTOPLANKTON COMPOSITION AND DY- 
NAMICS IN THE RIVER MEUSE © 

Facultes Universitaires Notre-Dame de la Paix, 
Namur (Belgium).Dept. of Biology. 

For primary bibliographic entry see Field 2H. 
W88-09891 


PHYTOPLANKTON STUDIES IN THE SZI- 
GETKOZ SECTION OF THE DANUBE 
M Tuto " Akademia, Budapest. Station 

lomanyos 
for ube Research. 
For primary bibliographic entry see Field 2H. 
W88-09892 


ALGAE IN GROUND waa BELOW THE 

ACTIVE STREAM OF A RIVER (BASIN OF 
THE MORAVA RIVER, CZECHOSLOVAKIA), 
Pa ceria Akademie Ved, Trebon. Dept. of 
For primary bibliographic entry see Field 2H. 
W88-09894 


EFFECTS OF SHORT-TERM FLOODING ON 
GROWTH, YIELD, AND MINERAL COMPOSI- 
TION OF WHEAT ON SODIC SOIL UNDER 
FIELD CONDITIONS, 

Central Salinity Research Inst., Karnal (India). 
For primary bibliographic entry see Field 21. 
W88-09899 


SUBSIDENCE IN THE NORTHEASTERN 
DELTA: RAPID RATES, POSSIBLE CAU 
AND CO! 


jec! 
For primary bibliographic entry see Field 2J. 
'W88-09901 


IRON PHOTOREDUCTION AND OXIDATION 
IN AN ACIDIC MOUNTAIN STREAM, 
Geological Survey, Denver, CO. Water Resources 


Div. 
For primary bibliographic entry see Field 5B. 
W88-09902 


SIMULATION OF RUNOFF AND NITRATE 
LEACHING FROM AN AGRICULTURAL DIS- 
Pretos ceeink Cp Dg 

veriges it iversitet, t. oO 
Soil Sciences. 


For primary bibliographic entry see Field 5B. 
W88-09913 


NONLINEAR, DISCRETE FLOOD EVENT 
MODELS: I. BAYESIAN ESTIMATION OF PA- 
Commonwealth Scientific and Industrial Research 


Organization, Wembley (Australia). Div. of Water 
Resources. 





B. C. Bates, and L. R. Townley. 
Journal of H JHYDA7, Vol. 99, No. 1/2, 
p 61-76, May 1988. 5 fig, 2 tab, 29 ref. 
" “Bayesian method, *Model studies, 
fe Rainfall-runoff 
Rainfall, Runoff, Statistical methods, Pre- 
Performance evaluation, Storms. 


ae es poner. Teles nes ae pegs 


estimation. (See also W88-09916 thru 
+4 (Author’s abstract) 


NONLINEAR, DISCRETE FLOOD EVENT 

MODELS: II. ASSESSMENTS OF STATISTI- 

CAL NONLINEARITY, 

Organization, W. eatihe statis) Di of W: : 
izati ‘em! A ia). Div. ater 

Resources. 

B. C. Bates. 

Journal of Hydro! 

p 77-89, May 1988. 


Descriptors: *Data 


JHYDAT, Vol. 99, No. 1/2, 
fig, 4 tab, 19 ref. 


interpretation, *Floods, *Flood 


tive measures. A case study shows quite clearly 
that care is required in the of all three 
parecer dh he yp og gh 
'W88-09915 and W88-09917) (Author's abstract) 
W88-09916 


NONLINEAR, DISCRETE FLOOD EVENT 
MODELS: III. ANALYSIS OF PREDICTION 
UNCERTAINTY, 

Commonwealth Scientific and Industrial Research 
cig Wembley (Australia). Div. of Water 


BC Bates, and L. R.T 


‘ownley. 
Journal of Hydro JHYDA7, — 99, No. 1/2, 
p 91-101, May 1988. 1 fig, 3 tab, 21 


ig. Model *Data in cutie, PPerformance = “Fon feat 


“Reina Ronott Floods, ooh studies, 
Calibrations, Equations, quan Monte Carlo 


prediction uncertain 
also W88-09915 thru Wee ss, ‘aul 
stract) 
W88-09917 


- 


TOWARDS A DELIMITATION OF SOUTH- 
WESTERN NIGERIA INTO HYDROLOGICAL 
REGIONS, 


Obafemi Awolowo Univ., Ile-Ife (Nigeria). Dept. 


iy. 


0.0. 
journal of H JHYDAT, Vol. 99, No. 1/2, 
p 165-177, May 1988. 3 fig, 4 tab, 22 ref. 





srg ta 
southwestern fern Nigeria appears foe nluenced by 
basin geology while peer See 
the basin underlain by massive. quartzites could 
used as an index of occurrence of desirable hydro- 


oe ~ ag pattern. (Author’s abstract) 


LEAF DECOMPOSITION IN AN OZARK CAVE 


SPRING, 
Arkansas Univ., Fayetteville. Dept. of Zoology. 
For primary bibliographic entry see Field 2H. 


VARIABILITY IN BENTHIC INVERTEBRATE 
ESTIMATES FROM STREAM SAM- 


Chadwick and Associates, Littleton, CO. 
a nae Sane a. 


MUSSEL FAUNA ASSOCIATED WITH WING 
MISSISSIPPI 


DAMS IN POOL 7 OF THE 


i aterways 
Vicksburg, MS. Environmenta! Lab. 
Pe cmc abate regan 


MORPHOLOGY AND ECOLOGY OF URNA- 

TELLA GRACILLS LEIDY, Se A A 

FRESHWATER MACRO! 

FROM ARTIFICIAL RIFFLES OF THE TOM. 

BIGBEE RIVER, MISSISSIPPI, 

S Michigan Univ., Mount Pleasant. Dept. of 
ology. 

penn. bibliographic entry see Field 2H. 

W88-09933 


NOTE ON THE OCCURRENCE OF UNUSUAL 


Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


For primary bibliographic entry see Field 2H. 
W88-09936 


FACTORS AFFECTING THE DISTRIBUTION 
OF SPHAERIID BIVALVES IN BRITANNIA 
BAY OF THE OTTAWA RIVER, 

Guelph Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 


YAHAGI RIVER BASIN, CENTRAL JAPAN, 
Nagoya Univ. (Japan). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 6A. 


University of Wales Inst. of Science and Technolo- 
gy, Cardiff. Dept. of Applied Biology. 

For primary bibliographic entry see Field 2H. 
'W88-09965 


IMPACT OF UREA TOP DRESSING OF 
FOREST WATER CATCHMENT AREAS ON 
THE BIOLOGICAL SUFFICIENCY AND 
WATER QUALITY IN MOUNTAIN STREAMS: 
Ill. MACROZOOBENTHIC PRODUCTION, 

Bulgarian Academy of Sciences, Sofia. Inst. of 


For primary bibliographic entry see Field 5C. 
W88-09971 


LOG-LOGISTIC FLOOD FREQUENCY ANAL- 


YSIS, 

Saint Andrews Univ. (Scotland). 

M. I. Ahmad, C. D. Sinclair, and A. Werrity. 
Journal of Hydrology JHYDA7, Vol. 98, No. 3/4, 
p 205-224; April 15, 1988. 7 fig, 7 tab, 24 ref. 


priya *Flood frequency, *Statistical meth- 
ods, *Frequency distribution, *Probabalistic proc- 
ess, Mathematical analysis, Least squares method, 
Scotland. 


The log-logistic (LLG) distribution is evaluated 


is 

ized extreme values (GEV), 
normal (LN3), and three 
distributions. The 


through the application of these distributions to a 
ot at eeeneneny ne coanel eemeenshaeee Pe 
part of Scotland. Some reproductive properties .of 
LLG and GEV are also compared, In terms of 
four key properties the LLG performs better than 
the GEV, LN3, and P3 distributions and is thus 
commended for further analysis. (Author’s ab- 
stract) 

'W88-09974 


EXPERIMENTAL STUDIES IN STREAM-AQ- 
UIFER INTERACTION ALONG THE ARKAN- 
CENTRAL KANSAS: FIELD 


Kansas State Geological Survey, Lawrence. 
For primary bibliographic entry see Field 4B. 
W88-09976 


STORAGE-EFFECTIVE DRAINAGE RUNOFF 
MODEL, 

Alberta Dept. of Environment, Edmonton. 

For primary bibliographic entry see Field 2A. 
W88-09978 





Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


DISTRIBUTION OF MACROPHYTES IN RE- 
LATION TO ENVIRONMENTAL FACTORS IN 
THE TER RIVER, NORTHEAST SPAIN, 
Barcelona Univ. (Spain). Dept. de Ecologia. 

For primary bibliographic entry see Field 2H. 
W88-09990 


STR 
OUS STREAM IN GUADELUPE MOUNTAINS 
NATIONAL PARK, TEXAS, 
Baylor Univ., Waco, TX. Dept. of Biology. 
For primary bibliographic entry see Field 2H, 
W88-09998 


COMPARISON OF INSECT 


LEICHENDE ENZSTUDIEN 

EINEM NATURNAHEN UND EINEM NATUR- 

FERNEN ABSCHNITT DES FLIESSGEWAS- 
DER FUHLENAU, IN SCHLES- 

WIG-HOLSTEIN), 

Kiel Univ. (Germany, F.R.). Zoologisches Inst.und 

Museum. 

For primary bibliographic entry see Field 2H. 

W88-09999 


INFLUENCE OF SPATIAL VARIABILITY AND 
SCALE EFFECTS ON THE PARAMETERIZA- 
TION OF HYDROLOGIC RESPONSE, 
Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 
E. F. Wood. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-155411/ 
AS. Al3 in Lan sel y, AO! in ane. Final 
niversity, Water Resources 
Devember 1987. 283 be Coateact No. 
USGS 14-08-0001-G1138. 


ito- 
Model studies, Hydrologic re- 
tative elementary areas. 


The overall objective of the proposed research was 
to investigate the effect of spatial variability on the 
parameterization of hydrologic models for rainfall- 
runoff transformation over a range of scales. This 
work was divided into three tasks: (1) Derivation 
of the statistics of spatially averaged runoff 
duction (infiltration and runoff) under 

variable soil, topography and rainfall. (2) Develop. 
ment of the concept of a representative elementary 
area (REA) for spatial a of oe. 


Bravo (G3) estoy yan 
drologic response as the ost aes area passes 
fom smal to larger sais, and of the relations 
parameterization of hydrologic processes at 
different scales. The followin models were devel- 
oped for runoff ri eran (1) a space-time rainfall 
generator at the rainband scale and (2) a runoff 
production model that includes both infiltration 
— ‘using soil hydraulic and satura- 
tion excess using 
and Kirkby. These models were used to investigate 
the aforementioned tasks. Results show that the 
of a Representative Elementary Area 
(REA) exists and is the fundamental spatial build- 
ing block for catchment modeling. For the investi- 
gated pcos, * the REA was about 1 sq. km. 
At areas smaller than the REA, the actual pattern 
of soil and rainfall are REA needed for accurate 
modeling: for areas larger than the RFA, the de- 
rived macro-scale model using the statistics of soil 
and rainfall patterns gives good results. (USGS) 
W88-10024 


ECONOMIC AND PREDICTIVE RELIABILITY 
IMPLICATIONS OF STORMWATER DESIGN 
METHODOLOGIES, 

Florida Univ., Gainesville. Water Resources Re- 
search Center. 

For primary bibliographic entry see Field 6A. 
W88-10030 


pat at OF RUNOFF AND EROSION = 
USING LARGE AND SMALL. RAIN- 


FALL SIMULA tate Un 
New Mexico State Univ., Las Cruces. Dept. of 


New Mie Was e Completion co Report 215, 
Noveniber 1986-7 p 17 fg. 12 tb 1 ref. Con- 
tract 28-C2-269(USDA). State Project jaasern 


Descriptors: Noah sity models, *Data any 2 
*Hydrologic *H: processes, Infil 

tration, Parametric hydrology Rano plot, Sedi- 
ment yield, Simulated rainfall, Soil erosion, Water- 


area simulator, aan Sn a heabe enon Soeeetar, 
Rg yore Dacian’ aha bigs semmlaget oes 

oo ts. The oo 
modified and as CORSE RE Vee 


RAINFALL-RUNOFF DATA FOR SOMERSET 
COUNTY, NEW 
sae Survey, Trenton, NJ. Water Resources 


Ms PB. Campbell. 
Available from the . My oa! Le 25425, 
Report 


Lakewood, CO 80225. S Open-File 
87-384, 1987. 161 p, 11 fie, rf tab, 1 
tors: —. *Stream dischar; 
Det ss - 
ships, *New Jersey, Tyromsieanoes Rainfall rate, 
Flood peak, Somerset County. 


rook a efforts by providing 


data were collected 


data for selected storms also are 
(USGS) 
W88-10049 
HYDROLOGY OF AREA 53, NO 

GREAT PLAINS AND ROCKY MOUNTAINS 
a COLORADO, WYOMING, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 
N. E. Driver, J. M. Norris, and G. Kuhn. 


Resources 
tions Report 83-765, 1984. 93 p, 70 fig, 8 
tab, 81 ref. 


Descriptors: *Geohydrol *Coal, *Hydro! 
*Surface-water ear nydrology, *Coal, Ht we i 
*Yampa River, *White River, *Colorado, ia 
water, Groundwater, Wyoming, Utah. 
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stream direction. Groundwater supp! 
stricted by the low yiekds of wells due to small 
permeability. Most groundwater use is for domes- 
po brs va urposes. Dissolved-solids 
pe ay am Sebcnllipsene pes Ain 
range a minimum 
ee (USGS) 


GEOHYDROLOGIC 
DATA FOR THE 
CIAL AQUIFER 


AND SURFACE-WATER 
VALLEY 


SACO GLA- 
FROM BARTLETT, 
HAMPSHIRE TO FRYEBURG, MAINE: OCTO- 
BER 1983 THROUGH JANUARY 1986, 
Geological Survey, Augusta, ME. Water Re- 
sources Div. 
For primary bibliographic entry see Field: 2F. 
W88-10056 
INVESTIGATION OF TECHNIQUES TO ESTI- 
Pat gente a PARAMETERS FOR 
Geological Survey, Urbana, IL. Water Resources 


For, primary bibliographic entry see Field 2A. 
W88-10064 


HYDRAULICS AND BED MATERIAL TRANS- 
PORT AT HIGH FINE SUSPENDED SEDI- 


CONCENTRATIONS, 
Colorado State Univ., Fort Collins. Dept. of Civil 
For rimary bib i hic entry see Field 2J. 
W888. 10085 ere 


2F. Groundwater 


MANUAL OF GROUND-WATER QUALITY 
SAMPLING PROCED' 
Robert S. Kerr Environmental Research Lab., 


F bias bibliographic Field 7B 
or primary graphic entry see Fie! ; 
W88-08970 


GROUND-WATER TRACERS, 

Arizona Univ., Tucson. Dee of Hydrology and 
Water R Resources. 
s Flynn Davis, D. J. Campbell, H. W. Bentley, and T. 
National Water Well Association, Worthington, 
Ohio. 1985. 200 p, r fe. 13 tab, 168 ref, 5 append. 
EPA Contract. CR-810036. 


Descriptors: aun of pollutants, *Groundwater 

pollution, *Tracers, 
tee nd Geohydrology, Permeability coef- 
ficient, Porosity, Dyes, Viruses, Gases, Batterie, 
Yeast, Radionuclides, Temperature. 





As used in geohydrology, a tracer is matter or 
energy carried by oredr which will give 
information concerning the direction of movement 
and/or velocity of the water and potential con- 
taminants which might be transported by the 
water. If enough information is collected, the study 
of tracers can also help with the determination of 





Descriptors: *Groundwater, *Geohydrology, *Hy- 
drologic studies, *Wells, Drilling, Gro’ Growedwatet 


structures and landscapes, and ants); @) Hyer & 
(includes pach hydro! 
Coser table anulins yolog cyl, wmeofioe 
water, and song) (3) Tools for Seavien pa aoe 


water systems; (4) The resource and its 
and (5) “maint adh resources and iihive in the 


United States and Caribbean Islands. (Lantz-PTT) 
W88-08977 


INTRODUCTION TO ARTIFICIAL GROUND- 
WATER RECHARGE, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. Ground Water Research Branch. 

For primary bibliographic entry see Field 4B. 
W88-08980 


METHODS FOR DETERMINING THE LOCA- 
TION OF ABANDONED WELLS, 

— Water Well Association, Worthington, 
For primary bibliographic entry see Field 7B. 
W88-08982 


AQUIFER ANALYSIS: A 
COLLECTION OF ‘THE MOST 
LITERATURE RELATING 
ANALYSIS. 
Association of Ground Water Scientists 
en 635 p. Se Sclested by Dr Yi 


IMPORTANT 
TO AQUIFER 


comprehensive 
of ue peered for anime Fay cone o 
Herts erin ciniag to emai’ casiaic Retons 


ity 
bedrock aquifers. 


CONSTRUCTION DEWATERING: A GUIDE 
TO THEORY AND PRACTICE, 
F bibliographic Piel’ 3B. 

or primary entry see Fie! 
W88-08989 


PROCEEDINGS OF THE FIRST payee 
OUTDOOR ve aM CONFERENCE O 

FER RESTORATION, GROUND WATER MON. 
ITORING AND GEOPHYSICAL METHODS. 
wa pageery bibliographic entry see Field 5G. 


INNOVATIVE Role aN Rat OF 


DETOX, Inc., a Oe 
Sale” bibliographic entry see Field 5G. 


SCALE WATER TREATMENT SYS- 

TEMS FOR REMEDIATING CONTAMINATED 

GROUND WATER, 

F oy tithe, sg ig Field 5G. 
or primary bibliographic entry see 
W58-08993 


DRAWDOWN IMPACTS IN DENSE NON- 
AQUEOUS PHASE LIQUIDS, 
-Rovers and Associates, Waterloo (On- 


Ra bibliographic entry see Field 5G. 


GROUND WATER MONITORING AND MITI- 
GATION EFFORTS AT AN INACTIVE TAIL- 
| oe ge cece = at es ae 

or primary bibliographic entry see Fie! 3 
W88-08996 


AMMONIA AND NITRATE MIGRATION 
FROM THE VADOSE ZONE TO 
GROUND WATER SYSTEM: CONTAINMENT, 
RECOVERY, AND NATURAL RESTORATION, 
=p bibliographic Field 5G. 
or primary entry see 
W88-08997 


CONTROL OF GROUND WATER CONTAMI- 
NATION IN AN ALLUVIAL FAN AQUIFER BY 
A DUAL HYDRAULIC BARRIER, 

Stauffer Chemical Co., Richmond, CA. 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


For primary bibliographic entry see Field 5G. 
'W88-08998 


REMEDIATION OF HYDROCARBON CON- 
TAMINATION WITHIN TRENCH-FILL MATE- 
RIALS ASSOCIATED WITH A 48-INCH 
WATER MAIN, 


WESTEC Services, Inc., San Diego, CA. 
For primary bibliographic entry see Field 5G. 
W88-08999 


DECONTAMINATION OF RUBBER HOSE 
AND TUBING FOR GROUND 
WATER <p mere 

ity Control Board, 


California 

Sacramento. tral Valley 

For primary bibliographic entry see Field 5A. 
'W88-09000 


RESOLUTION PROBLEMS WITH OBTAIN- 

ING ACCURATE GROUND WATER ELEVA- 
MEASUREMENTS IN A HYDROGEO- 

LOGIC SITE INVESTIGATION, 

EMCON Associates, San Jose, CA. 

For primary bibliographic entry see Field 7B. 

W88-09001 


VALUE OF ON-SITE MEASUREMENTS IN 
MAXIMIZING GROUND WATER SAMPLING 
RELIABILITY 


Hydrolab Corp., Austin, TX. 
For primary bibliographic entry see Field 7B. 
W88-09002 


FALSE WHAT: FALSE POSITIVE RATES IN 
GROUNDWATER MONITORING, 


For primary bibliographic entry see Field 7B. 
W88-09003 


GROUND WATER SAMPLING: ADDRESSING 
THE TURBULENT INCON 

Wisconsin Dept. of Natural Resources, Madison. 
Bureau of Solid Waste Management. 


For primary bibliographic entry see Field 7A. 
'W88-09004 


NUMERICAL EVALUATION OF MONITOR- 
ING WELL DESIGN, 

GeoTrans, Inc., Herndon, VA. 

For primary bibliographic entry see Field 7A. 
W88-09006 


USE OF GROUND WATER TRACER DURING 
WELL INSTALLATION, 

Woodward-Clyde Consultants, Chicago, IL. 

For primary bibliographic entry see Field 7B. 
W88-09007 


MONITOR WELLS FOR DEPTH-DISCRETE 
COST-EFFECTIVE ALTERNA- 


For primary bibliographic entry see Field 7A. 
W88-09008 


INSTALLATION OF A_ SEDIMENT-FREE 
MONITORING WELL IN FINE-GRAINED 


Woodward-Ciyde Consultants, Plymouth Meeting, 
For primary bibliographic entry see Field 7B. 
W88-09009 


USE OF ODEX DRILLING SYSTEM FOR 
MONITORING WELL INSTALLATION IN AQ- 
UIFER CONTAINING GLACIAL BOULDERS, 
For primary bibliographic entry see Field 7A. 
W88-09012 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


USING THE DRILL THROUGH CASING 
HAMMER METHOD FOR MONITORING 
WELL CONSTRUCTION AND WATER QUAL- 
ITY CHARACTERIZATION IN A METAL CON- 
ee GRAVEL, COBBLE AND BOUL- 
DER A 

Montana Univ., Missoula. Dept. of Geology. 

For primary bibliographic entry see Field 7B. 
'W88-09013 


USE OF A MATHEMATICAL MODEL TO 
DESIGN LYSIMETER NETWORKS FOR SUR- 
FACE IMPOUNDMENTS AND LANDFILLS, 
In-Situ, Inc., Laramie, WY. 

For primary bibliographic entry see Field 7A. 
W88-09014 


OF 
DATA, 
g, Science, and Technology, Inc., 
For primary bibliographic entry see Field 7A. 
W88-09015 


SOIL GAS SAMPLING STRATEGIES: DEEP 
VS. SHALLOW AQUIFERS, 

For primary bibliographic entry see Field 7A. 
W88-09016 


NEUTRON MONITORING IN THE UNSATU- 
RATED ZONE, 

LeRoy Crandall and Associates, Glendale, CA. 
For primary bibliographic entry see Field 7A. 
W88-09017 


TRAMETER, 
Guelph Univ. (Ontario). Dept. of Land Resource 
Science 


For primary bibliographic entry see Field 7A. 
W88-09018 


APPLICATION OF GRAVITY AND SEISMIC 
METHODS IN HYDROGEOLOGICAL MAP- 
PING AT A LANDFILL SITE IN ONTARIO, 
Ontario Ministry of the Environment, Toronto. 
For primary bibliographic entry see Field 7A. 
W88-09019 


APPLICATION OF SEISMIC REFRACTION 
AND TERRAIN CONDUCTIVITY METHODS 
AT A GROUND WATER POLLUTION SITE IN 

NORTH-CENTRAL NEW 


JERSEY, 
New Jersey Dept. of Environmental Protection, 
Trenton. Div. of Water Resources. 
For primary bibliographic entry see Field 7A. 
W88-09020 


OFF-END SURFACE SEISMIC REFLECTION 
SOUNDING WITH VERTICAL SEISMIC PRO- 
FILING IN GLACIAL TERRAIN, 

Minnesota Dept. of Natural Resources, St. Paul. 
Div. of Waters. 

For primary bibliographic entry see Field 7A. 
W88-09021 


USE OF GROUND-PENETRATING RADAR 
FOR DETERMINING DEPTH TO THE WATER 
TABLE ON CAPE COD, MASSACHUSETTS, 

an ae Survey, Boston, MA. Water Resources 


For ‘primary bibliographic entry see Field 7B. 
W88-09022 


SHALLOW STRATIGRAPHIC REFLECTIONS 
FROM GROUND PENETRATING RADAR, 
Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 7B. 
W88-09023 


CHARACTERIZATION OF AN ABANDONED 
WASTE SITE USING PROTON MAGNETOME- 
TRY AND COMPUTER GRAPHICS, 

For primary bibliographic entry see Field 5A. 
W88-09024 


CARBO INS, 
alee aw bibliographic entry see Field 5A. 


USE OF TIME DOMAIN ELECTROMAGNET- 
IC SOUNDINGS FOR MAPPING SEA WATER 
— 
Monterey County Food Control and Water Con- 
servation 


CA. 
For primary bibliographic entry see Field SA. 
W88-09026 


GEOPHYSICAL GROUND WATER mye 


Buchart-Horn, Inc., York, PA. 
A A. Johnson, and T. E. Sa: 











*Geophy 

Mathematical studies, Aquifers, 
Solute transport, Groundwater, gg on Ree 

Aquitards. 

Using a commercially available automated electri- 
cal resistivity investigation device, 59 vertical elec- 
ipepeced’ eapesesey. gold. Retecing. ts ‘lenp 
ex) 7 jucing ‘ge 
id data with mainframe computer 
processing, the + gel se converted to Wenner 
t resistivity values. Microcomputers were 
Din: egal tw sanded tan Wontar ‘alees-ty dette 
the subsurface electrical resistivity units, including 
the thickness and true resistivity of the subsurface 


——. aquitard, and the unique interface existing 
between these two hydrogeologi a. During 
construction of exploratory w air rotary 
methods, a definite lithological in was en- 
countered at the proposed aquifer-aquitard inter- 
— Piezometric nests, down-hole geophysics, 
tests, and NX core eS were used to 
and better define the and hydro- 
conti characteristics of urg Schist 
Coit of the Bey mares Formation Pennsylvania). 
lectrical resistivity investigation, in combina- 
don with sound geologic and hydrogeologic con- 
og logical pont caer aoe. 
ent tho ydrogeologic units not previ- 
ously defined; (2) establishment of a re 
between resistivity and hydraulic con- 
ductivity; (3) detailed mapping of the groundwater 
system, including flow directions, boundaries, and 
pnp oe oy and (4) delineation of opened or 
within a crystalline bedrock envi- 
pram aa also W88-08991) (Author’s abstract) 
‘W88-09028 


RESOURCE FOR CONSIDER- 
ATION OF THE NEWBERG AREA a 
AS A SOLE ie ew AQUIFER. 


ater. 
Available from the National Technical Information 
Service, VA. 22161, as PB87-224671. 
Price codes: At copy, ‘AOI in microfiche. 
July 1987. Petes ref, 1 map. 
*Newberg aquifer, 

*Water , onute development, "enquifer Meteree 
ment, *Aquifer characteristics, Aquifers, Ground- 
water management, Savisnementad im state- 
ment, Water supply, Public health, gerd 
Safe Drinking Water Act, Water demand, Ground- 
water recharge, Groundwater pollution. 


On January 16, 1984, the Region 10 Office of the 

Environmental Protection Agency (EPA) received 
a petition from the Newberg Or, Inc. to 

te the Newberg Aquifer in the state of 

as a sole source of drinking water for 

that area. This document summarizes available in- 

formation on the petitioned area and its ground- 

water resources to provide a basis for EPA action 


See Da sole source aquifer designation the 
le ane Water Act. The geography, climate, 
ulation, geology, and occurrence of ground- 
Caer for the Newberg Aquifer area are described. 
Aquifer and recharge area boundaries are dis- 
cussed along with surface water, water supply, 
groundwater quality, potential for contamination, 
and alternative water sources for the sole source 
petition area. (Geiger-PTT) 
W88-09033 


ORGANIC COMPOUNDS AT THE SRP OLD 
BURIAL GROUND FOR LOW-LEVEL RADIO- 
ACTIVE WASTE, 

Savannah River Lab., Aiken, 

For primary bibliographic ho see Field SB. 
W88-09035 


MONITOR WELL INSTALLATION AT K-1407- 
B AND K-1407-C SURFACE IMPOUNDMENTS 
AT THE OAK RIDGE GASEOUS DIFFUSION 


PLANT, 

Geraghty and Miller, Inc., Oak Ridge, TN. 
For primary bibliographic entry see Field 7A. 
'W88-09086 


BASIC DATA REPORT, DRILLING AND WELL 
INSTALLATION AT TEST SITES MSB-12 AND 


Geraghty and Miller, Inc., Tampa, FL. 

Available from the National Technical Information 

Service, Springfield, VA. 22161, as DE87-010161. 

Price codes: A04 in copy, AOL in microfiche. 

Fog Bye 1984. pe, Vig, 1 ab, 4 append. Report 
lo. DO! 


Descriptors: * Aquifer characteristics, *Test wells, 
*Network design, *Drilling, *Core logging, *Mon- 
itoring, Deep wells, Boreholes, Aquifer testing, 
Geology, Savannah River Plant, South Carolina, 
Remote sensing, Geologic formations, Aquifers, 
Groundwater management, Geohydrology. 


The work performed by Geraghty and Miller, Inc. 
at test sites MSB-12 and MSB-34 in the A-M Area 
of the Savannah River Plant is documented. At site 
MSB-12, two monitoring wells were drilled and 
completed in the upper of the Middendorf 
(Tuscaloosa) Formation. subsurface geology 
at site MSB-34 was ee by a test hole drilled 
me ee 6 ee 2 th of 660 ft (MSB-34 
TA). Information obtained from lithologic and 
electric logging was used in the design of a cluster 
of five monitoring wells installed at the site. The 
deepest wells of these five were the MSB-34 TA 
and MSB-34 TB, installed in the upper part of the 
Middendorf (Tuscaloosa) Formation. In addition, 
the well cluster comprises three shallower moni- 
toring wells, tapping strata of Tertiary age at 
depths of 268.5, 200 ft, and 161 ft. Data obtained 
from the wells indicates the absence of major clay 
zones within the deposits of Tertiary age at sites 
MSB-34 and MSB-12. At site MSB-34, clayey 





eile: tah ge els below 265 ft are arkosic and 
peasumahie ae of the Middendorf (Fuscaloo- 
sa) Formation. strata have 


cla: 
been logged from 277 to 300 A. At site MSB-12 
the strata between 236 and 273 are silty and sandy 
clays, with clayey sands, that ma‘ rt eagerly 
cei of Sie 8 “rasy: clays with small 
are lar; clays, 
or lenses of silt 4 and sand. Clay zones 
sity and ae  Avermaaiag tes 
ity y. exception are 
ae from the lower 
aquifer unit in the (Tuscaloosa) For- 
swaen: gaberign puamepe ek eae tee ie oom 


fe laa OF PESTICIDES IN GROUND 
For primary bibliographic entry see Field 5B. 


PROCESSES AND FACTORS AFFECTING 
wae SPORT OF PESTICIDES TO GROUND 
Washingion State Univ., Pullman. Dept. of Agron- 
For oo bibliographic Field 5B 

or primary entry see 4 

Wwas-09090 


. iA 

SOIL CHARACTERISTICS AFFECTING PESTI- 

yom MOVEMENT INTO GROUND — 
gricultural Research Service, Beltsville, 

Fer a bibliographic entry see Field re 


GEOHYDROLOGY OF A FIELD SITE: STUDY 
OF ‘PESTICIDE MIGRATION IN THE UN- 
SATURATED AND SATURATED ZONES OF 
DOUGHERTY PLAIN, SOUTHWEST: GEOR- 


GIA, 

Geological Survey, Doraville, GA. Water Re- 

Fe nam es Field 5B. 

‘or primary bil ic entry see 
W88-09094 ‘ 


mee 


APPLICATIONS OF SURFACE GEOPHYSI- 
CAL METHODS TO GROUND WATER POL- 
LUTION hd aa age Ss, 
, Inc., Edison, NJ. Raritan Center. 
iographic entry see Field 7B. 


FATE OF ALDICARB IN WISCONSIN 
GROUND WATER, 

Per ine cl sme 
or entry see Fie 
W88-09101 


COMPLEXITY OF CONTAMINANT DISPER- 
SAL IN A KARST GEOLOGICAL SYSTEM, 
Pennsylvania State Univ., University Park. Dept. 
—— my hic Field 5B. 
‘or see 
ween en cany wee Fe 


METHOD FOR THE ASSESSMENT 
GROUND WATER CONTAMINATION POTEN. 


IE 
FOR THE UNSATURA’ 


ZONE, 

Environmental Protection Agency, Washington, 
DC. Office of Pesticide Programs. 

For rig bibliographic entry see Field 5B. 


4+ ly VALIDATION OF GROUND WATER 
Mi 


Wisconsin Univ.-Madison. Dept. of Geology and 
For primary bibliographic entry see Field 5B. 
W88-09110 


ASSESSMENT. APPR 
GHOUND WATER Gaur Gadanes ae 
TICIDES AND ORGANIC SUB- 
STANCES, 

Environmental Protection Agency, Cincinnati, 
oa Environmental Criteria and Assessment 


For primary ene entry see Field 5G. 
Ween 


INDUSTRY PERSPECTIVE ON PESTICIDE 
AND GROUND WATER LEGISLATION, 
eae Corp., Greensboro, NC. Agricul- 


For primary bibliographic entry see Field 6E. 
W88-09114 


GROUND WATER REGULATIONS: IMPACT, 
PUBLIC ACCEPTANCE, AND ENFORCE- 
Wisconsin Dept. of Agriculture, Madison. Trade 
and Consumer Protection. 

For primary bibliographic entry see Field 6E. 
W88-09115 ; 


TWO GROUND WATER CONTAMINATION 
PROBLEMS: CASE STUDIES, 

New York State Dept. of Health, Albany. Bureau 
of Toxic Substance Assessment. 

For primary bibliographic entry. see Field 5B. 
W88-09117 


EMERGING ROLE OF PESTICIDE REGULA- 
TION IN FLORIDA DUE TO GROUND WATER 
CONTAMINATION, 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 


For primary-bibliographic entry see Field 6E. 
W88-09118 


PROGRAMS FOR. GROUND- 
‘SUPPLIES CONTAMINATED BY GAS- 


OLINE. 
For primary bibliographic entry see Field 5G. 
W88-09134 


SUBSURFACE HYDROCARBON SPILL, IDEN- 
TIFICATION AND RECOVERY, 


For eeat bibliographic entry see Field 5A. 
W88-0913 


TRICHLORO ICE. AND 
GROUND-WATER RESTORATION IN 
op ANISOTROPIC BEDROCK: A CASE 


SMC Martin, Inc., Valley Forge, PA. 


For primary bibliographic entry see Field 5B. 
'W88-09139 


TREATMENT ALTERNATIVES EVALUATION 
FOR AQUIFER RESTORATION, 

For primary bibliographic entry see Field 5G. 
W88-09141 


LIMITATIONS IN IMPLEMENTING AQUI- 
FER RECLAMATION SCHEMES, 


Schmidt (Kenneth D), Fresno, CA. 


Ls oa bibliographic entry see Field 5G. 


WATER CYCLE—Field 2 
Groundwater—Growp 2F 


DESIGN, OPERATION AND RESUL1% OF A 
PILOT PLANT FOR REMOVAL OF CON- 
TAMINANTS FROM GROUND WATE, 

Weston (Roy. F.) Inc., Concord, NH. 

For primary bibliographic entry see bield 5G. 
W88-09143 


GROUND-WATER DECONTAMIM4TION AT 
THE ROCKY MOUNTAIN ARSENAL, 

Rubel and Hager, Inc., Tucson, AZ. 

For primary bibliographic entry xe Field 5G. 
W88-09144 


ASSESSMENT OF GROUND-WATER CON- 
TAMINATION AND REMEDIAL ACTION FOR 
A HAZARDOUS WASTE FACILITY IN THE 
GULF COAST, 

and Environment, Inc., Kansas City, KS. 
For primary bibliographic entry see Field 5G. 
W88-09145 


CONTAMINATED GROUND-WATER RECOV- 
ERY SYSTEM ANALYSIS, DESIGN AND CON- 
STRUCTION AT A WASTE MANAGEMENT 
a LOCATED IN A GULF COASTAL 


For primary bibliographic entry see Field 5G. 
W88-09 146 


DETECTION, CORRECTION AND RESTORA- 
TION OF MINING SOLUTIONS IN A CON- 
FINED AQUIFER AT AN IN SITU URANIUM 


For primary bibliographic entry see Field 5G. 
W88-09147 


LABORATORY STUDIES ON NATURAL RES- 
TORATION OF GROUND WATER AFTER IN 
SITU LEACH URANIUM MINING, 

For primary bibliographic entry see Field 5G. 
W88-09148 


MASSACHUSETTS WATER-SUPPLY CON- 
TAMINATION CORRECTION PROG! 

For primary bibliographic entry see Field 6E. 
'W88-09149 


COMPREHENSIVE AQUIFER EVALUATION 
USE FOR 


ACTON, MASSACHUSETTS, 
For primary bibliographic entry see Field 6B. 
W88-09150 


RATIONAL APPROACH TO THE DESIGN OF 
GROUND-WATER MONITORING SYSTEMS, 
USING BAYESIAN DECISION THEORY, 
Holzmacher, McLendon and Murrell, Melville, 
NY 


For primary bibliographic entry see Field 7A. 
W88-09153 


COST-EFFECTIVE TECHNIQUE FOR RECON- 
NAISSANCE EVALUATION OF AQUIFERS, 
For primary bibliographic entry see Field 7B. 
W88-09154 


WILL MY MONITORING WELLS SURVIVE 
DOWN THERE: DESIGN AND INSTALLA- 
TION TECHNIQUES FOR HAZARDOUS 
WASTE STUDIES, 

Western Water Consultants, Inc., Sheridan, WY. 
For primary bibliographic entry see Field 7B. 
W88-09155 


ALTERNATIVE WELL SEAL IN HIGHLY 
MINERALIZED GROUND WATER, 

For primary bibliographic entry see Field 7B. 
W88-09156 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


Jordan Associates, Portland, ME. 
For primary bibliographic entry see Field 7B. 
‘W88-09157 


TECHNIQUE FOR RENOVATING CLOGGED 
INITOR WELLS, 


For primary bibliographic entry see Field 7B. 
W88-09158 


BORE-VOLUME PURGING TO IMPROVE 
yar Ae ee PERFORMANCE: AN 


OFTEN-MAND. MYTH, 
For primary bibliographic entry see Field 7B. 
W88-09159 


LABORATORY INVESTIGATION OF THE 
PURGING BEHAVIOR OF SMALL-DIAMETER 
MONITORING WELLS, 

For primary bibliographic entry see Field 7B. 
W88-09160 


CHEMICAL PROBLEMS IN GROUND-WATER 
MONITORING PROGRAMS, 
Illinois State Water Survey Div., Champaign. 
ra : bliegeashie Field 7A. 

lor primary entry see 4 
'W88-09161 


USE OF GEOPHYSICAL TECHNIQUES TO 
ia GROUND-WATER CONTAMINA- 


For primary bibliographic entry see Field 7A. 
W88-09164 


pepe ly OF THE SHALLOW SEISMIC 
IN TECHNIQUE IN DETERMIN- 
oo SUBSURFACE ALLUVIAL STRATIGRA- 


Ecology ase A pame 9 Inc., oi a KS. 
or primary bibliographic entry see Fi 
W88-09165 


APPROACH TO D INSTALLA- 


RILLING AND 
TION OF GROUND-WATER MONITORING 
WELLS ON HAZARDOUS WASTE 


For bibliographic entry see Field 7A. 
lor primary entry see 
‘W88-09167 


GROUND-WATER MONITORING IN CLAY- 
RICH STRATA - TECHNIQUES, DIFFICUL- 
TIES AND POTENTIAL SOLUTIONS, 

Becon ion Co., Houston TX. 


ed 


For primary bi 


ic entry see Field TA. 
W88-09171 


PRACTICAL GEOHYDROLOGICAL ASPECTS 
= Ne cae re  enpeicmng ore 

lor primary bibliographic entry see 
'W88-09172 el 


FIELD APPLICATIONS OF CHEMICAL TIME- 
SERIES 


SAMPLING, 
Robert S. Kerr Environmental Research 
a Uideoattts ees tain. 
bibliographic entry see Field 7 
wae0o173” 7 


VELOCITY PLOTS AND CAPTURE ZONES OF 
PUMPING FOR GROUND-WATER 
INVESTIGATIONS, 


Robert S. Kerr Environmental Research Lab 
Ada, OK. Ground Water Research Branch. 

For primary bibliographic entry see Field 7B. 
'W88-09174 


DIRECT MEASUREMENT OF GASOLINE 
FLOW, 
For y bithiossaphie see Field 7B. 
‘or entry see 
Waeoons 


BIODEGRADATION POTENTIAL OF 
GROUND-WATER BACTERIA, 
ee eee Cincinnati, OH. Environ- 
mental Safety 
K Lanon and M f the Third Ne National S 
oO at ymposium 
on pal gg Restoration and Ground-Water = 
National Water Well Association, W. 
thington, OF. 1983. p 402-409, 2 fig, 3 tab, 30 ref. 


Descriptors: *Fate of Pon Hetero *Groundwater 
pollution, Mage sm pen hic pacte- 
ria, *Bacteria, Bacterial 


GANIC VAPOR ANALYZER DATA OVER A 
CONDUCTIVE PLUME CONTAINING VOLA- 


TWO CASE HISTORIES ON THE DESIGN 
AND PUMP TESTING OF INDIVIDUAL 
AQUIFERS WITH DUAL COMPLETED 


Blatchley Associates, Inc., Denver, CO. 


For primary bibliographic entry see Field 7A. 
‘W88-09179 


STUDY OF CONTAMINANT PLUME CON- 
TROL IN FRACTURED-POROUS MEDIA, 


For any bibliographic entry see Field 5G. 
W88-0918 


CONTAMINATED GROUND-WATER CON- 
TAINMENT/TREATMENT SYSTEM AT THE 
NORTHWEST BOUNDARY, ROCKY MOUN- 
TAIN ARSENAL, COLORADO. 

Corps of Engineers, Omaha, NE. 

pad Re bibliographic entry see Field 5G. 


GROUNDWATER TREATMENT TECHNOLO- 
DETOX, Inc., Dayton, OH. 


For primary bibliographic entry see Field 5G. 
W88-09238 


PROCEEDINGS OF NWWA WESTERN RE- 
GIONAL CONFERENCE ON GROUND 
WATER MANAGEMENT. 

—_ Water Well Association, Worthington, 


For primary bibliographic entry see Field 4B. 
'W88-09240 


CONJUNCTIVE USE--FIRST BY ACCIDENT, 
NOW BY MANAGEMENT, 


Ber eoties Dept. of Baber f en, _ 
bibliographic entry see 
wse09241- 


CONJUNCTIVE AND GROUND WATER 
MANAGEMENT IN ¢ ORANGE COUNTY, CALI- 


FORNIA, 
For primary bibliographic entry see Field 4B. 
W88-09242 


CONJUNCTIVE USE OF GROUND WATER 
AND SURFACE WATER IN THE SOUTH 


PLATTE RIVER BASIN--A CASE STUDY OF 
THE CENTRAL COLORADO WATER CON- 
SERVANCY DISTRICT, 


Central Colorado Water Conservancy District, 
For primary bibliographic entry see Field 4B. 
W88-09243 


CONJUNCTIVE USE OF BRACKISH COASTAL 
So WATER BASINS IN SAN DIEGO 


ITY, CALIFORNIA, : 
San Diego State Univ., CA. Dept. of Geological 
Sciences. 
For primary bibliographic entry see Field 4B. 
W88-09244 


GROUND WATER RESERVOIR MANAGE- 
MENT THROUGH ARTIFICIAL RECHARGE-- 
FACT OR FANTASY, 

For primary bibliographic entry see Field 4B. 
W88-09245 


GROUND WATER RECHARGE IN SASKATCH- 
EWAN--A HISTORICAL REVIEW AND AN AS- 
SESSMENT OF POTENTIAL, 

Saskatchewan Univ., Saskatoon. Coll. of Engineer- 


ing. 
For primary bibliographic entry see Field 4B. 
'W88-09246 


ARTIFICIAL RECHARGE POTENTIAL IN 
THE FRESNO AND MADERA IRRIGATION 
DISTRICTS, 

For primary bibliographic entry see Field 4B. 
'W88-09247 


PRESENT-DAY MODELING OF SOURCE AND 
DIRECTION OF GROUND WATER MOVE- 


MENT, 
=i Skibitzke, and R. A. Bowen. 


ational Water 
sociation, Worthington, ‘OH. 1984. p 95-103, 8 fe. 
1 tab, 3 ref. 


Descriptors: *Groundwater, *Model studies, 
*Groundwater movement, Aquifers, Drawdown, 
Hydrologic budget, Wells, Computer models, 
Mathematical models, Darcys Law. 


The advent of computer modeling of groundwater 
flow led to extension of the commonly used equa- 
tions for the two-dimensional regime to the three- 
dimensional regime. This erroneous 

stems, in part, from the use of the ly-state 
formula of Darcy’s Law to analyze the non-steady 





N OGRAMS, 
entry see Field 4B. 


GROUND WATER MODELING APPLIED TO 
DETERMINING WELL TIONS 


groundwater model has been 

ceahael tn state wells and in deter- 

mains ee eens OS 8 Caer eee 
ler system 


MANAGEMENT OF ay GROUND 
WATER LEVELS IN EASTERN 
WASHINGTON, 


For pri bibliographic entry see Field 4B. 
8809255. 


GROUND WATER MANAGEMENT: SAN 
DIEGO STYLE, 

For bi entry see Field 4B. 
ad po Siingraphic try 


cones = fe 3 ya gg | TRANSFERS 
GROUND POST-SPORHASE: 

STATE AND FEDERAL O! OPTIONS, 

af oo primary bibliographic entry see Field 6E. 


FORGING THE NEW WATER LAW: PUBLIC 
ean eee OF PROPRIETARY GROUND 


2 ——eeae Brown and Enersen, San 
For primary bibliographic entry se Field 6E. 


DEVELOPMENT OF A PLAN TO PROTECT 
LOS ANGELES’ SAN 


ee ek fone, CA. 
Fer pamary bi liographic entry see Field 5G. 


GROUND WATER MANAGEMENT MODEL 
IR DESERT 


v management. 
(accurate water levels and 

peo or dncharge at) for modeling often 

difficult and expensive to acquire. Suggestions for 

an adequate data base involve drilling 

and production wells over a widely scattered 


F bibliographic entry sce Field 4B. 
‘or primary graphic entry see 
Watoszi — 


INCORPORATION OF PREDICTED FUTURE 
CLIMATIC EFFECTS INTO SIMULATIONS 
nee WATER RESOURCE EVALUA- 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


For primary bibliographic entry see Field 2A. 
W88-09272 


DIGITAL ANALYSIS OF WATER MOVE- 
WATER [ALITY AND LAND 


RESOURCE MANAGEMENT PLAN- 
CRITERIA FOR VASHON/MAURY 
ISLAND, WASHINGTON: A CASE STUDY, 
For primary bibliographic entry see Field 4B. 
'W88-09275 


GROUND WATER SAFE YIELD USING LOW- 
] ANAL 


.» San Diego, CA. 
ic entry see Field 4B. 


EVIDENTIARY CONSIDERATIONS RELATED 
TO THE USE OF GROUND WATER MODELS 
IN LITIGATION, 


— Wittemyer, Harrison, and Woodruff, Boul- 
For primary bibliographic entry see Field 6E. 
W88-09280 


For primary bibliographic entry see Field 4B. 
W88-09281 


PROCEEDINGS OF THE SIXTH ree 
SYMPOSIUM AND EXPOSITION O) 
FER RESTORATION AND GROUND W 


_ 


MONITO) 
National Water Well Association, Dublin, OH. 


For primary bibliographic entry see Field 5G. 
W88-09283 


TECHNICAL ENFORCEMENT GUIDANCE 
DOCUMENT FOR GROUND-WATER MONI- 
TORING SYSTEMS, 

Environmental Protection 
DC. Office of Waste Programs Enforcemen' 
For primary bibiographis entry see Field GE 


COMPARISON OF THE EFFECTS OF 
ROTARY WASH AND AIR ROTARY DRILL- 
ING TECHNIQUES ON PUMPING TEST RE- 


SULTS, 

Battelle Pacific Northwest Labs., Richland, WA. 
R. Schalla. 

SF a oe ee ae 
and iti on Aquifer Restoration and 
Ground Columbus, Ohio. May 
19-22, 1986. 1 National Water Well Association, 
Dublin, OH. 1986. p 7-26. 66 fig, 3 tab. 20 ref 


: *Drilling, *Transmissivity, *Pumping 
conn Seated wells, *Groundwater monitor- 
ing, Monitoring, et characteristics, 


Monitoring, Data Aquifers, 


Reena woe sent = on monitor wells 
in a 1 sq mile area. Thirty-five of the 41 
wells were screened in fractured dolomite (bed- 
soils aud Gills eee camel t an apadeien 
layer of sand and gravel. The results of 63 sets of 
P test data revealed four trends. The first 
tend may india that mud invasion of pore 
less detrimental in sand than in fractures; however, 
it is more likely that a fundamental difference exists 

between the average transmissivity of granular 
ganenncnalip Gaakale vel) and fractured dolo- 
mite. The second supports the hypothesis 
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by filling fractures that cannot be cleaned out of 2- 
in-diameter wells during development. The third 
trend indicates that larger diameter boreholes en- 
po ef more fractures or that larger diameter 
permit the use of more effective develop- 
ment ment techniques The fourth trend suggests a limit 
to the benefits of larger (6-in-diameter) :wells. in 
low-yield formations, but may merely reflect that 
the small sampling is unrepresentative of the for- 
mation. Based on these trends, the method 
(i.e.; air versus rotary wash), the geologic medium, 
and the diameter of the monitor well or borehole 
pt db wg bp sf jing test data 
are Pree drilling of st oniios before 
drilling. The vent apse influ- 
ee tut Ger ec of a rT wi sr TH 
to have the most influence. (See also W8 
(Author’s abstract) 
W88-09285 


INSTALLATION OF MULTI-LEVEL MONI- 

TORING WELLS IN A FRACTURED ROCK 

MEDIA, 

ene Consultants, Plymouth Meeting, 
A. 

For primary bibliographic entry see Field 7A. 

W88-09286 


ARE HUMID AREA MONITORING CON- 
CEPTS APPLICABLE TO ARID LANDS, 
Schmidt (Kenneth D:), Fresno, CA. 

For primary bibliographic entry see Field 7A. 
W88-09287 


COMPARISON OF VADOSE MONITORING 
PROCEDURES, 


Alabama Univ., University. 
J. Bali, and D. M. Coley. 
poe Proceedings of the Sixth National Symposium 
pee reg! on Aquifer Restoration and 
ter Monitoring. Columbus, Ohio. May 
22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 52-61. 3 fig, 4 tab, 4 ref. 


Descriptors: *Vadose water, *Drilling, *Monitor- 
ing wells, *Groundwater monitoring, *Ground- 
water pollution, *Lysimeters, Comparison studies, 
Performance evaluation, Economic aspects, 
Aquifers, Groundwater, Water supply, Ground- 
water management, Monitoring, Construction. 


This paper compares the construction methods, 
operating techniques, and production of well type 
vadose zone monitoring systems to a commercially 
available porous cup pressure/vacuum lysimeter. 


eee Te te ee. 


method that could use typical monitorin; 

materials, be constructed by monitoring w Ay 
niques, and most importantly provide sufficient 
sample volume to determine a number of waste 
constituent tests. Three well type units were in- 
stalled to determine the effects of screen area, 
screen depth and vacuum on sampling rate. These 
variable were compared to the sampling rate of a 
commercially available pressure/vacuum lysimeter 
at the same effective depth and vacuum. Installa- 
tion techniques, construction details and cost infor- 
mation are presented. (See also W88-09283) (Au- 
thor’s abstract 

W88-09288 


EVALUATING FLUSHING AS A REMEDIAL 
ALTERNATIVE USING SOIL COLUMN TESTS, 
ee Consultants, Plymouth Meeting, 


For primary bibliographic entry see Field 7B. 
W88-09289 


USE OF STATIC SOIL VAPOR COLLECTORS 
TO IDENTIFY SUBSURFACE CONTAMINA- 
TION IN SOUTHERN CALIFORNIA GROUND 
WATER BASINS, 

Mills (William B.) and Associates, Placentia, CA. 
For primary bibliographic entry see Field 5A. 
'W88-09290 


ALTERNATIVE METHOD OF LYSIMETER 
AND SILICA FLOUR PACK PLACEMENT IN 
DEEP yo 
LeRoy Crandall and Associates, Glendale, CA. 
R.J. Brose, R. W. Shatz, and T. M. : 
po ore ae of the 

ition. on one 
robin y ater Monitori 


19-22, 1986. National 
Dublin, OH. 1986. p 88-95. 1 fig,.11 ref. 


Descriptors: *Boreholes, *Lysimeters, *Ground 
water Ccddiianien, *Moni wells, *Ground- 


ter pollution, ; Sampling 
models. P fentlicas gecka, Peron 


Porus madia, Silica 
ance evaluation, Aquifers, Drilling, Groundwater. 
A useful technique has been developed to assist in 
the placement of a silica flour pack adjacent to a 
ve vacuum lysimeter at depth in 
ufacturing recommendati 


hol ~~ yan and ni isi 

es. rier epee sample acquisition 

are facilitated within 24 hours following lysimeter 
does not damage the 


lysimeter transfer vessel eq 
ment to depths of 45 feet. (See also W88-09283) 
Gate abstract) 
‘W88-09291 


EVOLUTION AND ADEQUACY OF GROUND 
WATER MONITORING NETWORKS AT HAZ- 
ARDOUS ‘WASTE DISPOSAL FACILITIES IN 


ILLINOIS, . 
Illinois State Geological Survey Div., Champaign. 


For primary bibliographic entry see Field 7A. 
‘W88-09292 


DESIGN OF A MONITORING NETWORK TO 
ETECT THE 


THE CONTAMINANT FLOW SYSTEM IN THE 
PIEDMONT OF NORTH CAROLINA, 
Geological Survey, Raleigh, NC. Water Resources 


Div. 
For primary bibliographic entry see Field 7A. 
W88-09293 


SYSTEM, | 
State Geological Survey, Lawrence. 
A. a bibliographic entry see Field 7A. 


APPLYING THREE DIMENSIONAL GROUND 
WATER MODELING TO MONITORING NET- 
WORK DESIGN: A CASE HISTORY, 

Camp, and McKee, Inc., Detroit, MI. 

For enn bibliographic entry see Field 7A. 
'W88-09295 


IMPACT OF THE CHANGED RCRA REGULA- 
TORY ENVIRONMENT UPON FACILITIES 
WITH GROUND WATER MONITORING, 
Geraghty and Miller, Inc., Washington, PA. 

we Seong bibliographic entry see e Field 6E. 


EXPECTING THE UNEXPECTED, 


Oklahoma State Univ., Stillwater. Dept. of Geolo- 
gy. 

For primary bibliographic entry see Field 7A. 
'W88-09298 


EFFECTS OF FILTRATION METHOD AND: 
SAMPLING. DEVI INORGANIC 
WELL WATER; 


Madison, W 
a. primary tibtiogtanhic entry see Field 5A. 


FIELD EVALUATION OF GROUND WATER 
SAMPLING DEVICES FOR VOLATILE OR-: 
GANIC COMPO! 


Du Pont de Nemours (E.I.) and Co., Aiken, SC: 
Savannah River Plant. 


For primary bibliographic entry see Field 5A. 
W88-09300 ; 


GROUND WATER SAMPLING WITHOUT 

Montgomery (G.M.) Consulting Engineers, Inc., 

For pokes bibliographic entry see Field 5A. 
'W88-09302 


USE OF ONSITE ANALYTICAL LABORATO- 
RY eae aor ce TO DETERMINE 
IF CONTAMINATION AT A 
HAZARDOUS SITE, 
Camp, Decsee aad Moken tas. Atlanta, GA. 
For primary bibliographic entry see Field 5A. 
W88-09303 


RAPID GROUND WATER 

USING A MOBILE i 

O.H. Materials Corp., Findlay, 

For primary bibliographic a = Field 5A... 
W88-09304 


RATIONALE FOR FILTRATION OF GROUND 
WATER SAMPLES, 

Geraghty and Miller, Inc., Syosset, NY. 

For primary bibliographic entry see Field 7B. 
'W88-09305 


SHOULD GROUND WATER ig FROM 
MONITORING WELLS FILTERED 
BEFORE LABORATORY “ANALYSIS, YES AND 


NO, 

New Jersey Dept. of Environmental Protection, 
Trenton. . F : 

For primary bibliographic entry see Field 5A.. 
'W88-09306 


oe ASPECTS OF SAMPLE FILTRA- 
Jordan (Edward C.) Co., Inc., Portland, ME. 

For primary bibliographic entry see Field 5A. 
W88-09307 


SCREEN LENGTH SELECTION FOR USE IN 
DETECTION MONITORING WELL NET- 
Giddings (Todd) and Associates, Inc., State Col- 


lege, PA. 
For primary bibliographic entry see Field 7A. 
W88-09308 p 


RATIONALE FOR SCREEN LENGTH SELEC- 
TION AND PLACEMENT, 

Environmental Protection Agency, Denver, CO. 
Region VIII. 

For primary bibliographic entry see Field 7A. 
'W88-09309 > 

HOW DRILLING FLUIDS AND GROUTING 
MATERIALS AFFECT 


THE INTEGRITY O) 
GROUND WATER SAMPLES FROM MONI- 
TORING WELLS, 





Geraghty and Miller, Inc., Lawrence, KA. 
For primary bibliographic entry see Field 7B. 
W88-09311 


EFFECTS OF GROUTS, SEALANTS, AND 
DRILLING FLUIDS ON THE QUALITY OF 


ELEMENTS OF NATURAL ADAPTATION OF 
NATIVE BACTERIAL MACROCOSMS FOL- 
LOWING ORGANIC CONTAMINATION, 


iver Plant. 
A rg bibliographic entry see Field 5G. 


APPLICATION OF MICROCOSM 


bibliographic entry see Field 5B. 
W88-09315 


GROUND WATER bey an USING 
FRACTURED PENN- 


H. Materials Corp., Findlay, OH. 


For primary bibliographic entry see Field 5G. 


FIXED-FILM BIOREACTOR TO TREAT 
TRICHLOROETHYLENE-LADEN WATERS 
FROM INTERDICTION WELLS, 

Oklahoma Univ., Norman. Environmental and 
Sent lopmpic ey we Pal 

‘or pri iographic entry see SD. 
'W88-09317 


FIELD DEMONSTRATION OF ENHANCED 
BIORECLAMATION, 

FMC Corp., Princeton, NJ. Aquifer Remediation 
Systems. 

For primary bibliographic entry see Field 5G. 
W88-09318 


GRAVITY FLOW HORIZONTAL DRAINS UTI- 
LIZED FOR IN-PLACE REMEDIATION, 
Blasland and Bouck Engineering, Syracuse, NY. 
For primary bibliographic entry see Field 5G. 
'W88-09319 


MONITORING AND RECOVERY OF FREE 
HYDROCARBONS, 

Engineering Science, Cleveland, O! 

For primary bibliographic aes see Field 5G. 
W88-09320 


WATER SUPPLY CONTAMINATION CLEAN- 
UP IN MASSACHUSETTS, 
Massachusetts Dept. of Environmental Quality En- 


For primary bibliographic entry see Field 5G. 
W88-09321 

RECOVERY OF PETROLEUM PRODUCT 
FROM A — PERMEABLE AQUIFER 
UNDER F MUNICIPAL 
WATER SUPPLY WELLS. 


Dublin, OH. 1986. p 493-509. 5 fig, 3 ref. 

Descriptors: *Groundwater movement, *Ground- 
pollution, *Water table, "*Cinteep oper- 

ations, ‘Waste recovery, *Oil 


ects hydrogeological condi- 
tions. (See also W88-09283) (Author’s abstract) 
'W88-09322 


ASSESSMENT AND REMEDIATION OF 
VOLATILE ORGANIC CONTAMINATION IN 
A SHALLOW ALLUVIAL AQUIFER, 
Woodward-Clyde Consultants, Rockville, MD 

For primary bibliographic entry see Field ‘SG. 
‘W88-09324 


REMEDIATION OF SUBSURFACE CONTAMI- 
NATION FROM VOLATILE ORGANIC COM- 
POUNDS USING SOIL GAS EXTRACTION 
TECHNIQUES, 

Woodward-Clyde Consultants, Solon, OH. 

For primary bibliographic entry see Field 5G. 
W88-09326 


HIGH-EFFICIENCY AIR 
STRIPPER AND RECOVERY WELL NET- 
WORK FOR REMOVING VOLATILE ORGAN- 
Ic CHLOROCARBONS FROM GROUND 
WATER, 
Du Pont de Nemours (E.1.) and Co., Aiken, SC. 
Savannah River Plant. 
For primary bibliographic entry see Field 5G: 
W88-09328 


CASE HISTORY - TREATMENT OF CON- 
TAMINANT GROUND WATER USING ELE- 
VATED TEMPERATURE AIR STRIPPING, 
Rexnord, Inc., Milwaukee, WI. Corporate Re- 
search and Development Group. 

For primary bibliographic entry see Field 5G. 
W88-09329 


INTERCEPTOR TRENCHES FOR POSITIVE 
GROUND WATER CONTROL, 


a Carbide Corp., Port Lavaca, TX. Polyofins 


Vv. 
For primary bibliographic entry see Field 5G. 
W88-09330 
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op yl es A GROUND-WATER- 
QUALITY MANAGEMENT MODEL TO THE 
EQUUS BEDS AQUIFER IN KANSAS, 

Kansas State Geological Survey, Lawrence. 

For primary bibliographic entry see Field 5G. 
W88-09331 


CHARACTERIZATION OF GROUND WATER 
CONTAMINATION ASSOCIATED WITH 
COAL MINES IN WEST VIRGINIA, 

Camp, Dresser and McKee, Inc., Denver, CO 
For primary bibliographic entry see Field 5B. 
W88-09332 


CONTAMINANT TRANSPORT MODELING 
FOR A PROPOSED HAZARDOUS WASTE 
Harza Engineering Co., Chicago, IL. 

For primary bibliographic entry see Field 5B. 
W88-09333 

GROUNDWATER MODELS FOR MOUNTAIN 
Kyoto Univ. (Japan). Disaster Prevention Re- 
search Inst. 


K. Okunishi, and T. Okimura. 
IN: Slope Stability: og —vomgger 


Geomorpho John 

York. 1987. p 65-285, 7 ig, ab ref 
Descriptors: *Mass movement, *Mass wasting, 
*Groundwater movement, *Hydraulic models, 
*Mountains, *Slopes, *Slope 


slides, Seepage, Pore pressure, Hydraulic proper- 


and 
pong mag, 


Saturated and unsaturated throughflow, following 
infiltration of rainfall, may result in a perched 


mountain regions is highly variable and difficult to 
generalize. The mechanical stability of a slope is 
affected by the reduction of effective normal stress 
caused by positive pore pressures. An additional 
mechanical influence occurs when groundwater 
flow is concentrated and seepage velocities are 
be a The shear of soil is reduced by 
lateral translocation of soil matrix, and by leaching 

of cementing material. A range of mass movement 
types exist, but all are strongly affected by ground- 
water conditions. A convenient classification is 
based on speed of motion, and involves the follow- 
po Se yp A oa ©) Fano Golcomnt After an 
tial deep-seated failure, landslide blocks may 

pi progenively py 8 shear plane at rates 
controlled by the stress-strain rate behavior of the 
soil, and the pore water pressure at the shear 
surface; (2) Landslides. Most failures which in- 
volve marked downslope displacement of the 
slipped mass reflect extreme groundwater condi- 
tions in heavy rain or rapid snowmelt; and (3) 
Debris avalanches, debris flows, earth flows and 
mudflows. These are multiphase flows of solid, 
liquid, and gas (when air entrapment occurs). 
When a rigid sliding mass becomes a flow, fluidiza- 
tion involves a large energy conversion from the 
released potential energy, some of which may 
become a debris avalanche. The general principles 
involved in the analysis of groundwater flow are 
outlined. Some methods developed in Japan for the 
prediction of slope failure due to extreme ground- 
water conditions in mountain areas have required 
eer ae 2 ee ee 
tank model that has been used (sometimes in a 
modified form) to predict su slides and 
debris flow, to simulate stimulation by 
confined water, to simulate geological 
structures as a control of groundwater regime and 
rockslide activity, and be simulate the relationship 


displace- 
ment. (See i also W88-09334) Sy (Lonte-PTTS 
W88-09342 
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ENGINEER’S MANUAL FOR WATER WELL 
Moss (Roscoe) Co., Los Angeles, 

loss 
For primary bib liographic ae ase Field 8A. 
W88-09353 


WATER WELL HANDBOOK. 
Seng, Saar em Ope pre Ceapectons fais 
F bibliographic try see Field 8A. 
lor primary enti 
W88-09354 


DESIGN AND CONSTRUCTION OF WATER 
WELLS: A GUIDE FOR ENG: 

— Water Well Association, Worthington, 
fe) 

For pri bibliographic entry see Field 8A. 
WE809356 


PROCEEDINGS OF THE 8TH NATIONAL 
ALITY SYMPOSIUM: 


For pri bibliographic entry see Field 5G. 
Ws8.09374 


HAND DRILLED WELLS: A MANUAL ON 
SITING, DESIGN, CONSTRUCTION AND 


MAINTEN. 

— eee 

Reoneaae * Resources Inst., Dar es Salaam, 
ater 

Tanzania. 1984. 132 p, 137 fig, 7 tab, 24 ref, 7 

append, 6 annexes. 


Descriptors: *Wells, *Well construction, *Water 
supply dev t, *Drilling, Geohydro 
Site selection, Maintenance, Surveys, 
veloping countries. 


In developing countries with large. rural popula- 
pret enrlyrtnc Maig yd alg we 


: necessary hydrogeo! 

ven. Part three which includes 

, deals with site investigation and 
Saspaie pprivns ota bt scammers of 
—_ In part four - 6 design of the 


a we 8 pee emt nina 
or primary bibli ic entry see Field 2A. 
es graphic entry 


DARCY’S LAW: ITS PHYSICAL THEORY AND 
APPLICATION TO ENTRAPMENT OF OIL 
AND G 

M. K. Hubbert. 

IN: The History of Hydro! . American Geo- 
es. — Washington, DC. 1987. p 1-26, 24 


ey *Geophysics, *Groundwater move- 

Darcys = *Petrology, *History, Mathe- 

merical studies, Water potential, Filtration, Water 

Sy flow, Aquifers, Sand aquifers, 
equations. 


Darcy’s Law appeared in an 1856 monograph b: 
Henry Darcy, who had been working ans aed 
ernization project at the Dijon, France, water- 
works. His experiments on flow of water through 
sands were designed to determine the size of a sand 


filter required for a given volume of sated 
Starting with the primitive kinematic 
which involved only the dimensions of 
time, the force of coy was moet 


their potentials, each i 
with the gradient of that for gas being 
cuibenelid exiaoms an bs pare 

laces 
water flowlines and essenti 


NINETEENTH CENTURY, 

a State Coll., Pomona, NJ. 

IN: The History of Hycro! 

P hysical oe Washington, 
ig, 2 tab, 22 ref. 


Descriptors: *Potable water, *New J 


hysics, fers, bee *Coastal 
pyc Agus pollution, Stratigraphy, Coastal 

rt Terminology, Water supply, Aquifer char- 
acteristics. 


. American Geo- 
. 1987. p 69-73, 1 


» *Geo- 


The New Jersey coastal 
covered before 1900 Goen 
authorities, well drillers, the New Jersey State 
Geological Survey Oe a 
safe water supplies for the rapidly expanding —. 
lation. George Cook, the survey’s director, wi 
with the more than 1000 19th century well logs 
and began to correlate the water: horizons 
of wort b ent Lewis hace 1 ig wenn Cook’s 
work by ee most o! wn a 
them across the coastal plain. 
Bp pH Pon nd ve, ec as 
nomencla- 

ture to Woolman’s identification. The hazards to 
ag ea quality had been recognized before 

900. Water quality and quantity problems recog- 
nized by Cook and others included surface con- 
taminant infiltration, salt water intrusion, naturally 
non-potable groundwater, and well drawdown in- 
terference with neighboring wells and groundwat- 
er diversion Jo. A table lists the terminology of 
the current U. S 3. Geological Survey aquifer names 
and their as recorded in 


names as publica- 
tions in 1889, 1893, 1897, 1903, and 1909. orrant 
Kirkw ‘ood , Rio 


plain aquifers were dis- 
the efforts of local 


town, and + wae a al (Sens also 
bg 0s (Cassar-PTT) 


pn OF THOUGHT ON THE ORIGIN OF 
‘ACE SEDIMENTARY BRINES, 

Lousiana State Univ., Baton Rouge. Dept. of Ge- 

ology. 

For primary bibliographic entry see Field 2K. 

W88-09411 


R. E. MOORE AND YOLO LIGHT CLAY, 
Geological Survey, Menlo Park, CA. 


so) os bib! iographic entry see Field 2G. 


CHARLES SUMNER SLICHTER--AN ENGI- 
NEER IN MATHEMATICIAN’S CLOTHING, 


Wisconsin Univ.-Madison. Dept. of Geology and 

Geophysics. 

H. F. Wang. 

IN: The History of Hy wavolegy. American Geo- 

Behe: 20 vet — Washington, 1987. p 103-112, 
*Groundwater move- 


Sera 7. Well h 
ment, 'y- 
draulics, Mathematical studies, LaPlace 
Darcys law, Solute transport, Schlichter, 
Sumner, Electrolytes. 
oe Sumner Slichter re glee was an ap- 
a mathematician w! a t er 
tions to water gy between 
and 1912. Fi most nor scientific paper, 
‘Theoretical Investigation of the Motion of 
Sears wes ted Se 
ey in 
ogy of groundwater flow to heat and electrical 
conduction, as well as to ideal fluid flow. He 
Taeare Darcy’s law rg Aepeenncee to — 
"s under assum, 
tial i en aecke well i rf clas - and 
poten to 
the effects of irrigation ditches. The seminal value 
of his work was ly acknowledged by M. K. 
Hubbert in 1940, Hubbert was critical of 
the use of a velocity potential. Slichter conducted 
numerous field studies throughout the country, 
eet California, the Rio Grande Valley, 
Island, and southwestern Kansas. He 
rd velocities by injecting electrol: in wells 
their appearance in — He 
experiments con- 
than diffusion was 


responsible for the distribution of the solute. "Thus, 
Slichter may be considered to = conducted ” 
first research into contaminant transport 
groundwater. (See also W88-09405) (Cassar-! rh 
W88-09414 


cluded that 


SAMPLING GROUNDWATER MONITORING 
WELLS: SPECIAL QUALITY ASSURANCE 
AND QUALITY CONTROL CONSIDER- 
ATIONS, 

IT Corp., Austin, TX. 


For primary bibliographic entry see Field 5A. 
W88-09425 


GROUNDWATER SAMPLING, 

Satterthwaite Associates, Inc., West Chester, PA. 
For ptimary bibliographic entry see Field 5A. 
W88-09427 


PERMEABILITY AND GROUNDWATER CON- 

TAMINANT TRANSPORT. 

delphia, PA Society for Testing and Materials, Phila- 
iP! 

For primary bibliographic entry see Field 5B. 

W88-09434 


GLOSSARY, 

Woodward-Clyde Consultants, Denver, CO. 
For primary bibliographic entry see Field 5B. 
W88-09435 


MEASUREMENT OF THE HYDRAULIC CON- 
DUCTIVITY OF FINE-GRAINED SOILS, 
Texas Univ. at Austin. Center for Electromechan- 


ics. 
For primary bibliographic entry see Field 7B. 
W88-09436 


ROCK PERMEABILITY OR HYDRAULIC 

CONDUCTIVITY - AN OVERVIEW, 

Law Engineering Testing Co., Marietta, GA. 

G. F. Sowers. 

IN: Permeability and Groundwater Contaminant 

Transport. A Symposium Sponsored by the Ameri- 

Bie eee A — Ne 4 for Engineer Committee 
on ock for En; ring Purposes, 

—. Pennsylvania, 17-23, 1979. 
Technical Publication 746, 1981. p 


6583.5 is 1 tab, 8 ref. 





ptors: *Permeability, *Rocks, *Hydraulic 
ity, *Groundwater, Porosity, 


The water transmission characteristics of rock for- 
mations are far more variable than those of most 


W88-09437 


PERMEABILITY OF SOILS USING CONTAMI- 
NATED PERMEANT, 
Was hata tats Consultants, San Francisco, 


For primary bibliographic entry see Field 5B. 
W88-09439 


LOW-GRADIENT PERMEABILITY TESTING 
OF FINE-GRAINED MARINE SED 
Rhode Island Univ., Kingston. Dept. of Ocean 


Engineering. 
ee ee ee ey ae, 
IN: i 


Descriptors: *Soil water, *Hydraulic conductivity, 
*Saturated soil, *Saturated flow, *Unsaturated 
flow, *Aeration zone, Mathematical studies, Soil 
texture, Foes tian, Mothonentiog! equations; Foros 
ty. 
A method of calculating the saturated and unsatu- 
rated hydraulic conductivities of soils and similar 
porous based on the pore size distribution 
was shown to predict the ly measured 
values adequately. For coarse-textured soil materi- 
als or materials [ row range of 


unsaturated hydraulic conduc- 
yg also W88-09434) (Author's abstract) 
ws 


PREDICTIVE TOOLS FOR CONTAMINANT 


COMPUTER SIMULATION OF MOVEMENT 
OF DIMP-CONTAMINATED GROUNDWATER 
NEAR THE ROCKY MOUNTAIN ARSENAL, 
Geological S Lakewood, CO. 

jurvey, 
For primary bibliographic entry see Field 5B. 
‘W88-09446 


ATTENUATION OF RADIONUCLIDES AND 
XIC ELEMENTS BY IN SITU SOILS AT A 
POND IN CENTRAL 

i Consulting Engineers, Inc., Pitts- 


For primary hic entry see Field 5B. 
watosee] ee 


PREPARATION OF A BEDROCK RIFS (BRIFS) 
ALLOWS FOR UNPREDICTABLE FLOW IN 
FRACTURED ROCK, 

= Environmental Sciences, Inc., Manchester, 


D. Woodhouse, and K. 
IN: Proceedings of the Fourth” An Annual Eastern 


ater ney oe] 
14-16, 1987, National Water Well 


Vermont. J 
Association, lin, OH. 1987. p 405-422, 4 fig. 
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was also apparent to the northwest since the un- 
named tributary flows through this area and is 
clearly degraded by leachate. The potential also 
exists for contamination migration to the northeast 
and southeast of the landfill. Structural mapping 
documented three regional fracture/joint sets. 
Fracture sets in roadcuts, outcrops, and stream 
cuts were observed to seep indicating that, at the 
surface at least, they were hydraulically conduc- 
tive. Where the fracture sets were open and in the 
presence of a gradient, flow on a macroscale was 
potentially radial from the landfill. Flow on a 
microscale would be controlled by the fracture 


ater Conf 
Vermont. July 14-16, 1987. National Water Well 
Dublin, OH. 1987. p 423-438, 13 fig, 2 


Association, 
tab, 10 ref. USGS Cooperative agreement No. 14- 
08-0001-A0015 


Descriptors: *Geohydrology, *Geologic fractures, 
*Groundwater movement, *Model studies, *Coal 
mining, Kentucky, Test wells, Bedrock, Evapo- 
transpiration, Permeability coefficien 


mine the effects of mining and reclamation 
groundwater flow conditions and water i 
portion of the project is being conducted i: 


mitted in intergranular pore spaces of the predomi- 
nantly sandstone bedrock. These rocks are saturat- 
ed, but wells produce little water. Lithologic cores 
indicate that saturated sandstone zones are separat- 
ed by relatively impermeable claystone units asso- 
ciated with major coal seams, which limit the 
vertical movement of water. These confining 
layers cause lateral flow to the hillsides where 
groundwater may discharge as springs or or 
ee eee the confining 

via secondary porosity of frac- 
bow ond bohslage poaa oplniogs: Beate wale 
respond quickly to rainfall events, ev: 


the increased hydraulic conductivity along hill- 
sides and valley bottom, and controls much of the 
shallow groundwater flow in the basin. This shal- 
low groundwater represents the principal portion 
of the active groundwater flow system. (See also 
'W88-09477) (Author’s abstract) 

W88-09501 
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STRATABOUND PATHWAYS OF PREFERRED 
GROUNDWATER FLOW: AN EXAMPLE 
FROM THE COPPER RIDGE DOLOMITE IN 
EAST 


of the ce ee Annual Eastern 
Ground W: 
Vermont. July 1416, ‘T987, National Water 
Association, Dublin, OH. 1987. p 439-463, 13 fe 
14 ref. 


Descriptors: *Geohydrology, *Groundwater 
pe ey *Dolomite, *Weathering, en 
Groundwater recharge, Aquifer characteristics, In- 
filtration, Geochemistry, Tennessee. 
The Copper Ridge Dolomite of the Upper Cambri- 
an Knox Group underlies a site at Oak Ridge, 
——_ oe} SOE tr a below by the —s 
of Ener, ior a below ground waste 
ee facili The Copper Ridge was studied for 
BOE to understand te func of thology on 


Biranctive ieeacing in this facie type 
have resulted from afin prsmarak =" 


face to the ground surface may describe areas of 
enhanced infiltration. Tests to determine the role 
of stratigraphic ¢ on gr flow are 
key components of future investigations on West 
Chestnut Ridge. (See also W88-09477) (Author’s 


W88-09502 





HYDROGEOLOGIC INVESTIGATION OF 
UR’ MASSACHU: SES- 


WILLIAMSBURG, 

SION: GLACIAL GEOLOGY. 
Weston (Roy F.), Inc., West Chester, PA. 
E. Storms, and W. S. Motts. 


ater Conference Leng on 
Vermont. July 14-16, 1987. National Water Well 
nam Dublin, OH. 1987. p 467-490, 5 fig, 1 
tab, 10 ref. 


Descriptors: *Geohydrology, *Aquifer character- 
istics, *Groundwater recharge, *Water pollution 
prevention, *Safe yield, *“Groundwater movement, 
*Water pollution control, Sodium, Groundwater 
management, Bedrock, Massachusetts, Ground- 
water pollution. 


The two principal hydrogeologic units in Wil- 

‘g, Massachusetts are crystalline bedrock 
formations underlying the hilly afess of town and 
unconsolidated sediments under! 


glacial outwash, and alluvium. G 
and alluvium, because of their permeabilities, 
offer the greatest potential source for large 
ang eaeia ed supplies,  eemnegpticcrtcon: erg has a 
low capacity for groundwater development except 
where it is highly fractured. The unconsolidated 
sediments range in thicknesses from 5 to 175 feet as 
determined by well log data and seismic 
surveys. The two major aquifer systems in the area 
are the South Street and Mountain Street aquifer 
systems. Both are located in buried valleys contain- 
ing deep trenches which intercept shallow and 





LEUM RECOVERY FROM GLACIAL SEDI- 


MENTS, 
Groundwater Technology, Inc., Norwood, MA. 
voc peasy, bibliographic entry ‘see Field SB. 


USE AND PLACEMENT OF GROUTING AND 
SEALING MA 

— A y of Natural Resources, North 
For primat bibliographic entry see Field SG. 
Ws8.09517 

COMPARATIVE VULNERABILITY TO OIL 
SPILLS OF BEDROCK VERSUS SAND AND 
GRAVEL AQ 

Maine Dept. of Environmental Protection, Augus- 
ta. 

For primary bibliographic entry see Field 5C. 
'W88-09520 


FORMULA- 


PROBLEMS, 
Georgia Inst. of Tech., Atlanta. School of Civil 
3, ‘and Y. Tang. 
ter Resources Research 
No ‘* p 831-842, June 1988. 9 fig, 17 


Descriptors: *Finite difference methods, *Ground- 
water movement, *Aquifer characteristic, Model 
studies, Mathematical models, Confined 


aquifers, 
Unconfined aquifers, Wells. 
A new numerical time in‘ 


O, Vol. 24, 


procedure was 
t method 


rapid changes in the value of the pi i 
variable in wells is expected. ga 
applied to four classical porous media flow prob- 


et cee 
‘W88-09541 


PRESSURE DATA ANALY- 
FOR TWO-PHASE (WA’ GEO- 
THERMAL RESERVOIRS, 


S-Cubed, La Jolla, CA. 

S. K. Garg, and J. W. Pritchett. 

Water Resources Research WRERAO, Vol. 24, 
No. 6, p 843-852, June 1988. 10 fig, 3 tab, 10 ref. 


Descriptors: *Drawdown, *Groundwater reser- 

voirs, *Geothermal studies, *Steam, *Water pres- 

sure, Thermal water, Heated water, Model studies, 

Mathematical models, Wells, Drawdown, Trans- 
A procedure was dev for anal; 

interference —— Cir es er 

reservoir qutlten ‘ite.0 Sea 

Phase eysem at a remit of fluid production. The 

was assumed to remain in the 

single pe Ci) pat ofthe Fs A nu- 

reservoir simulator was used in 

a series of calculations to test the limils of spplice- 

\ae comaiah veo 


MEASUREMENT AND SIMULATION OF 
ONE-DIMENSIONAL 


TRANSIENT THREE- 
PHASE FLOW FOR MONOTONIC LIQUID 
DRAINAGE, 
be ay Polytechnic Inst. and State Univ., Blacks- 
R. J Lenhard, J. H. Dane, J. C. Parker, and J. J. 
Kaluarachchi. 
Water Resources Research WRERAO, Vol. 24, 
No. 6, p 853-863, June 1988. 11 fig, 1 tab, 34 ref. 


rs: *Multiphase flow, * 

movement, *Oil fields, *Fluid flow, *Porous 
media, Sand aquifers, Aquifer characteristics, 
Water pressure. 


Sieetoneeses remanent of OE wots. 6 29 
ly porous medium iow condifns, end rents 
p< A ere compared to pee Boa oe 
em) - 
ing «fos hoe at multiphase Now "The liquid 
hydrocarbon was Soltrol 170, a low-density 
branched alkane mixture. Liquid saturations were 
Sian aceeniie aut Rest neues a ones. 
diation apparatus, and liquid pressures were meas- 
ured using hydrophilic (untreated) — 
bic (treated) ceramic tensiometers connected 
presure transducers. The experimental regime was 
selected to im ly draining water 
pe ergs ned stration paths t averd hysteretic 
effects. Measured saturations and pressures were 


data agreed well with predictions from 
Sens 'SP vaulie’ at taeda ees Oe 





GEOCHEMICAL ANALYSIS OF RIYADH 
GROUND WATER, 


eo Riyadh (Saudi Arabia). Dept. of 


For or primary tihilogrigihlc on see Field 2K. 
W88-09578 ~ 


MANGANESE IN DRINKING WATER OF THE 
TOWN OF BEAUCAIRE: ORIGINS AND SOLU- 
TIONS (MANGANESE DANS L’EAU D*’ALI- 
MENTATION DE LA VILLE DE BEAUCAIRE: 
ORIGINES ET SOLUTIONS), 

Aix-Marseille-1 Univ. (France). Lab. de Chime 


For primary bibliographic Field 5B. 
‘or entry see . 
W88-09597 


New Mexico State Univ., Las Cruces. Dept. of 


Chemistry . 
For primary bibliographic entry see Field 5B.. 
W88-09599 


ys gay AROMATIC HYDROCARBONS 
IN SOIL AT GROUNDWATER LEVEL NEAR 

AN EARTHEN PIT FOR PRODUCED WATER 

IN THE DUNCAN OIL FIELD, 

New Mexico State Univ., Las Cruces. Dept. of 


For primary bibliographic entry see Field 5B. 


Was-09611 1 


DISSOLVED -ORGANIC 

fs ag Jo ee) Det re 
‘aterloo Univ. tario t. of Biology. 

For py bibboerephic entry see Field 2K. 


ROLE OF GROUNDWATER IN THE IMPACT 
pg WARMING ON STREAM SAL- 
Toronto Univ. (Ontario). Dept. of Zool 

J. D. Meisner, J. S. Rosenfe H. A. Regi 
Fisheries, how 13, No. 3, p 2-8, May/June 
fig, 1 tab, 56 


nrg * aA ereng *Climates, 

- Groundwater “Water temperate, “Te oa 
pt fects, *Salmon, populations, So! 
radiation, Climates, Geothermal studies, ia 
sscaeent Seeeeied, tirbge mens 
The factors that govern the temperature of 
groundwater and end tos i 


influence of groundwater on 
salmonine ecology are reviewed in an attempt to 


988. 4 


given. At a ar amd probing increased 
of Siemon: one y depress oxygen concentra- 
tions, both of which hh affect survival and growth of 
eggs and larvae. At low altitudes and 


dev 
latitudes, optimal thermal habitats of salmonines 
will likely shrink in summer. The converse will 


occur in streams at high altitudes and high 
iatitedes (Author's abstract) 
W88-09677 


GEOMORPHOLOGICAL CONTROL OF SUB- 
THE CREEK: 


Virginia Univ., Charlottesville. Dept. of Envi 

* of Environ- 
mental Sciences. 

primary bibliographic entry see Field 2L. 


For 
Wse0o715, 


MODIFICATION OF TEMPERATURE BEHAV- 

IOUR THROUGH REGULATION OF A BRIT- 

Eneter Univ. (England). Sapo f jh 
iniv. t. of 

For ad ng bibliographic try nce Feld 4 


HYDROLOGIC IMPACTS OF IMPROVED IR- 
RIGATION EFFI 


Wyoming Univ., Laramie. Dept. of Agricultural 
Engineering. 


For primary bibliographic entry see Field 3F. 
W88-09743 


APPLYING THE USGS MASS-TRANSPORT 
MODEL (MOC) TO REMEDIAL ACTIONS BY 


VERY WELLS, : 
— Univ., Indianapolis, IN. Holcomb Research 
A.LElKadi. 


Ground Water GRWAAR, Vol. bm, No. 3, p 281- 
288, May-June 1988. 12 fig, 2 tab, 18 ref. 


Descrip' 

water pollution, bs 
movement, *Model 
jection wells, 


OPTIMIZATION MODEL FOR ANALYSIS OF 
TEST PUMPING DATA, 
Roorkee Univ. (India). School of Hydrology. 


D. Feber . Dachadesh, and L. S. J. Sinha. 
ater GRWAAR, Vol. 26, No. 3, p 289- 

297, May-June 1988. 4 fig, 6 tab, 17 ref. 

Descriptors: *Aquifers, “Gsohydrology, * 

ing tests, *Model studies, Mathematical 

Computer models, Optimization, Drawdown, 

Leakage, Anisotropy, Theis equation, Leakage. 


An optimization model for computer-assisted esti- 
mation of aquifer parameters was developed. It is 
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based on the principle of minimization of the sum 
of squares ye baa eg ger observed and 
computed wdowns. ¢ objective strategy 
eliminates the subjectivity associated with the con- 
ventional curve-matching, procedures. Apart from 
the pi estimation, the model can assist in 
iden certain hydrogeological features like 
inated tinuities, vertical anisotropy, etc. It 
also can provide a check on consistency among 
different data sets monitored during test pum 
(¢.g., drawdown and red data). The pom 
tion of the model has 


soUirusual anataned Genter 
drawdown curve from the Theis type of curve. In 
another study, the model results lead to an infer- 
ence that the recovery data of the pumped well are 
consistent with the rest of the data. (Author’s 


abstract) 
W88-09782 


FINITE-ELEMENT SIMULATION OF LONG- 

TERM TRANSIENT REGIONAL GROUND- 

WATER FLOW, 

British Columbia Univ., Vancouver. Dept. of Geo- 
ical Sci 


L. A. England, and R. A. Freeze. 
Ground Water GRWAAR, Vol. pa No. 3, p 298- 
308, May-June 1988. 6 fig, 3 tab, 16 ref. 


Descriptors: *Groundwater movement, *Flow 
equations, *Model studies, *Finite element method, 
Hydraulic conductivity, Hydrodynamics, Mathe- 
matical models, Simulation analysis, Topography, 
Stratigraphy, Erosion, Plumes, Alberta, Canada. 


A finite-element model is developed to solve the 
two-dimensional, transient, groundwater flow 
equation on a regional scale over geologic time for 
the purpose of assessing the rate of hydraulic head 
decay at depth in response to erosional modifica- 
tions of the land surface. The model includes a 
time-stepping procedure that allows consideration 

of sedimentary basins with large hydraulic conduc- 
tivity contrasts. Results confirm that hydraulic 
head patterns that are not in equilibrium with 
r lgeiitans perisds of tine"A sonality 

I ly significant of time. A sensitivity 
pony on a hypo layered system shows 
Sais Ge ane Of ataeie bak oad aes to 
erosional modifications of the topography, is par- 
ticularly sensitive to the thickness, continuity, and 
vertical hydraulic conductivity of the low-perme- 
ability layers. Application of the two-dimensional 
model to the Red Earth region of northern Alber- 
ta, Canada predicts response times that are reduced 
by two-thirds over those i with one-di- 
mensional models. The concept of delayed hydrau- 


waste repositories, the analysis o! 

plume migration, and the use of the hydrodynamic 
approach to the exploration for petroleum re- 
sources and stratabound ore deposits. (Author’s 


abstract) 
W88-09783 


VICTORIA PROVINCE DROUGHT RELIEF 
PROJECT: I. GEOPHYSICAL SITING OF BOR- 
EHOLES, 

Hydrotechnica, S (England). 

C. C. White, J. F. T. Houston, and R. D. Barker. 
Ground Water GRWAAR, Vol. 26, No. 3, p 309- 
316, May-June 1988. 11 fig, 1 tab, 15 ref. 


Descriptors: *Boreholes, *Water supply develop- 
ment, *Geohydrology, *Aquifer characteristics, 
Borehole geophysics, Regoliths, Mineralogy, Vic- 
toria Province, Resistivity, Drought, Zimbabwe. 


As a result of the recent drought in central Africa, 
an accelerated well drilling p: was commis- 
sioned in Victoria oer ag Zimbabwe, to help 
alleviate the water shortage. An analysis of the 
uring the siting of these boreholes 
showed that geophysical techniques can be a 
| regolith thickness and 
vide an indication of pot lithology. V: 
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and the zone of deep weathering around born- 
Rants wee: Saint ho have See Suet eee 
clipe ly boreholes. The relationship be- 
resistivity and specific capacity is 
masked by - oA clay mineralogy of the regolith 
which must be taken into account when siting 
boreholes. Despite this effect, optimum values of 
regolith resistivity for production boreholes in Vic- 
toria Province were established which may be of 
value in similar Basement terrain elsewhere. (Au- 
thor’s abstract) 
‘W88-09784 


INFLUENCE OF OUTLYING pr ai 

ON SELECTED ESTIMATES PARAM- 

ETERS OF DISTRIBUTIONS, 

Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

For primary bibliographic entry see Field 7C. 

W88-09786 


ARSENIC IN GROUND WATER OF THE 
WESTERN UNITED STATES, 


COLLECTION MANIFOLD FOR MULTILE- 
VEL GROUND-WATER SAMPLING DEVICES, 
British Geological Survey, Keyworth (England). 
Fluid Processes Research , 

For primary bibliographic entry see Field 7B. 
W88-09788 


EXERCISE IN GROUND-WATER MODEL 
CALIBRATION AND PREDICTION, 

Stanford Univ., CA. Dept. of Civil Engineering. 
D. L. Freyberg. 

Ground Water GRWAAR, Vol. 26, No. 3, p 350- 
360, May-June 1988. 12 fig, 5 tab, 14 ref. National 
Science Foundation Grant ECE-8451565. 


Descriptors: *G d t, *Model 
studies, *Geohydrology, Aquifer characteristics, 
Hydraulic a Hydrodynamics, Predic- 

tion, Boundary conditions, Simulation analysis, 
Foheumnes evaluation, Education. 





For a classroom exercise, 9 ps of graduate 
students calibrated a cunasiell qeventiiter flow 
model to a set of perfectly observed hydraulic 
head data for a hypothetical phreatic aquifer. All 

used exactly the same numerical model and 


tion in the aquifer resulting from a modification in 
one boundary condition. A quantitative analysis of 
the results of this calibration-prediction exercise 
vividly demonstrates some of the difficulties in 
undwater org 
iffered significantly. 
prediction was strongly correlated with 
successful estimation of conductivity values, and 
was essentially unrelated to successful estimation 
of aquifer tote elevations or with the number of 
trial-and-error simulations required for calibration. 
Most importantly, success in prediction was unre- 
lated to success in matching observed heads under 
premodification conditions. In this sense, good 
calibration did not lead to good prediction. ie 
thor’s abstract) 
W88-09789 


MICROBIAL COMMUNITIES IN THE SATU- 
RATED GROUNDWATER ENVIRONMENT: I. 
METHODS OF ISOLATION AND CHARAC- 
TERIZATION OF HETEROTROPHIC BACTE- 


Bremen Univ. (Germany, F.R.). 
For primary bibliographic entry see Field 7B. 


A.N 
Microbial Ecology MCBEBU, Vol. 16, No. 1, p 
31-48, 1988. 


Bs : *Soil bacteria, *Classification, —— 
*Sand aquifers, West Ggeensny, Suplannnen, Baste: 
rial Gavliiien, Morphology, Physiological ecolo- 


water 
sandy 
region 
and by direct count. Below 5 m 
colony-forming unit numbers in 
water samples were <100/ml, and in many cases 
<50/ml. In sediment samples, they were 10- to 
100-fold higher, but c’ markedly rma 
i ct | poe cell counts 


yielded ni 
bers 2-3 o1 ee higher. About 2,700 
strains from 60 samp! isolated randomly 


and characterized by aa wen 30 and 1 physio 


gram-negative, and 52.2% were ee 
straight rods. Water commune’ low propor- 
tions of gram-positive bacteria (<11%), whereas 
ping ponte ne the sediment communities percent- 

itive isolates were 3- to 7-fold 


teria. Both gram-positive and -negative bacteria 

trou eodianass had Might values of ts Vatu activi 

— than the corresponding pepe isolated from 

Many water and bacteria pre- 

Suse therenas eakstcalie whieh wuss telliees at 

higher rates. However, there were differences in 

ion of the oe: —_ substrates 

— it, and each community sho’ preferences 

wb ep oe substrates. Results of ee cell fmesgieto- 

gy and physiology studies indicated that all 8 char- 

acterized communities were very different from 

one another and very diversely structured. (See 
a ee weer 1) (Author’s abstract) 


MORPHOLOGICAL AND CULTURAL COM- 
IN 


A PRISTINE STUD’ IMA, 
Fonda State Univ., Tallahassee. Dept. of Biologi- 
cal Science. 


T. L. Bone, and D. L. Balkwill. 

Microbial Ecology MCBEBU, Vol. 16, No. 1, p 
49-64, 1988. 4 fig, 6 tab, 22 ref. Environmental 
Protection Agency Cooperative Agreement 
CR811148. 6 


Descriptors: ‘*Soil, *Subsurface sediments, 
*Aquifers, *Microorganisms, *Soil bacteria, *Soil 
fungi, Oklahoma, Bacterial physiology, Vertical 
distribution, Morphology, Lula. 


Surface-soil and subsurface microfloras at the site 
of a shallow aquifer in Oklahoma were examined 
and com; with respect to (1) total and viable 
cell num! (2) Bo Page and cell types that grew 

on various platin; mee (3) cell ——— 
seen in flotation ped from sample parti- 
cles, and (4) cellular pos rere Appreciable 
numbers of microbial cells were present in the 
subsurface (total counts: 1-10 million cells/g; viable 
counts up to 1 million cells/g), but the subsurface 
microflora was considerably less populous than 
that of the surface soil (total counts: 1 billion cells/ 
g; viable counts 10-100 million cells/g). The sub- 


ee ee nie net oe 
wanewt ausadins toreriies eeiaene on 
inning fewer microbial types 
plates - (on Lard row ageet.ta 34 
colony type a it Sie tc Auseane 
fewer co distinguished 
diouct selowoasags ae 7 
soil). The of microor, that 
were numerically t in the aquifer sedi- 
quuth wots euliosly dilthieess trees thank thas Were 
predominant in the surface soil. Moreover, the 


media, aried with por (See also 
bak thay (Author’s >on 
W88-0979: 


INVESTIGATIONS INTO THE NUMBER OF 
"RESPIRIN 


iG BACTERIA IN GROUNDWATER 
FROM SANDY AND GRAVELLY DEPOSITS, 
Max-Planck-Inst. fuer Limnologie, Schlitz (Germa- 
ny, F.R.). Limnologische Flussstation. 
For primary bibliographic entry see Field SB. 
W88-09794 


EQUIVALENCE OF MICROBIAL BIOMASS 
MEASURES BASED MEMBRANE LIPIDS 


COUNTS IN SUBSURFACE AQUIFER SEDI- 
Florida State Univ., Tallahassee. Dept. of Biologi- 
Science. 


cal 
For primary bibliographic entry see Field 7B. 
'W88-09795 


DISTRIBUTION AND ACTIVITY OF MICRO- 
ORGANISMS IN SUBSURFACE SEDIMENTS 
OF A PRISTINE STUDY SITE IN OKLAHOMA, 
Cornell Univ., Ithaca, NY. Dept. of Microbiology. 
R. M. Beloin, J, L. Sinclair, and W. C: Ghiorse 
ype ry MCBEBU, Vol. 16, No. 1, p 
sel sage ig, canned ref. f. Environmental 
tection Agency tive Agreement No. 
CR 811148. 
Descriptors: _ “Aquifers, *Subsurface sediments, 
*Protozoa, 
*Cyanobacteria, *Cyanophyta, Biomass, Adeno- 
sine ——— Seasonal variation, Vertical dis- 
tribution, Saturated zone, Aeration zone, Soil 
types, Sand, Clays, Oklahoma. 


Distribution and activity of microorganisms in sur- 
face soil and subsurface sediments were studied in 
depth profiles of 6 different microbial biomass and 
= indicators (total direct counts, number of 
cells capable of electron transport system activity, 
viable cell plate counts, most probable numbers of 
protozoa, and 4-hydrox grading 
microorganisms, and ATP content). The profiles 
showed the same general trends on two different 
dates (January amd June). Seasonal variations were 
noted, but they were not extreme. Biomass and 
activity values declined sharply with depth in the 
unsaturated zone, reaching minima in a clay con- 
fining layer in the interface zone between 3 and 4 
m. Contiguous 10-cm samples from the interface 
zone showed significant textural and microbiologi- 
cal variability. Higher and more stable biomass and 
activity values were detected in the saturated zone, 
the highest being a very permeable gravelly loamy 
sand layer at approximately 7.5 m. In this layer, 
viable counts were nearly equal to total counts and 
they approached the viable counts in surface soil. 
Surface-type protozoa and cyanobacteria also were 
detected in this layer, suggesting that it was con- 
nected hydrologically to a nearby river. Lowest 
values were detected in an underlying bedrock 
clay layer at 8 m, which, despite its impermeability 
and low viable counts, did contain measurable total 
counts, 4-hydroxybenzoate-degrading microorga- 
nisms, and ATP. Correlations were noted between 
sediment texture and microbial activity (i.e., sandy 
texture = high activity, clayey texture = low 
activity), but other hydrogeological and geochemi- 
cal factors probably also influenced microbial dis- 





tribution and activity in the profile. (See also W88- 
09793) (Author’s abstract) 
W88-09796 


SOME SPECIAL PROBLEMS IN THE DETER- 
MINATION OF VIABLE COUNTS OF 
GROUNDWATER MICROORGANISMS, 

Kiel Univ. (Germany, F.R.). Inst. fuer Allgemeine 


logie. 
For pri bibliographic entry see Field 7B. 
WS8-09797" 


COMPOSITIONS OF SUBMA- 
ASSOCIA’ 


ART O} 
= ISLAND ARC, NORTH-WEST PACIF- 
| mger of the Ryukyus, Nishihara (Japan). 


Dept. o' 
For 8 in bibliographic entry see Field 2K. 
W88-09799 
OF SURFACE 


ISLANDS, 
arager | of the Ryukyus, Nishihara (Japan). 
t. of Chemistry. 
okuyama. 
ioe of Earth Science Nagoya University 
JEASAD, Vol. 35, No. 2, p 399-416, December 
1987. 20 fig, 3 tab, 20 ref. 


Descriptors: oo. *Weathering, *Geo- 
chemistry, ter Chemistry, *Surface water, 


um, Calcite, aleeie Pea Peas ite, te, Okinawa 
Islands, Chemical reactions. 


In Okinawa, limestone is widely distributed on 
many islands and protodolomite on Kita and 
Minami Daito islands. Waters from these terrains 
were chemically studied and the following results 
were obtained. Total amounts of dissolved chemi- 
od species and excess amounts of dissolved chemi- 
Col See, OR Seapine Se tas welles Cea 
‘ger in water samples from protodolomite 
onealien Gen. in Stenee fawn Teunithen togmiiien Be 
limestone terrains, some water samples were con- 
tained larger concentration of Ca than HCO3 in 
equivalent units. SO4 and NO3 ions may be consid- 
ered to balance Ca ions in these waters. On the 
other hand, some water samples contained more 
HCO3 than Ca in equivalent units. In this case, Mg 
dissolution from mudstones seems to be ———. 
Waters containing high excess amount of K seem 
to be influenced by human activities. Many water 
samples from limestone terrains were supersaturat- 
ed with respect to calcite but undersaturated with 
respect to dolomite, whereas the reverse observa- 
tions were obtained in water samples from proto- 
dolomite terrains. High biological activity supplies 
a large amount of CO2 to sedimentary environ- 
ments in Okinawa areas. It causes the acceleration 
of carbonate rock dissolution. The amount of or- 
ganic materials which are decom to supply 
CO2 was estimated. Because of small size of 
islands with a large fluctuation of environmental 
state, physical and chemical processes for the 
weathering of rocks may give a significant influ- 
ence on the nature of Okinawa. In addition to the 
natural a human activities may 
accelerate the modification of the environment of 
Okinawa. (Author’s abstract) 
'W88-09803 


GEOCHEMICAL STUDY OF WEATHERING 
THROUGH CHEMICAL COMPOSITION IN 
NATURAL WATERS, 

Kyoto Univ. (Japan). Disaster Prevention Re- 
search Inst. 

For primary bibliographic entry see Field 2K. 
W88-09804 


CONCEPTS OF WELL CLEANING, 
Bennett, Williams and Blattert, Inc., Indianapolis, 


IN. 
For pri bibli hic entry see Field 3B. 
Wasonsseemephc entry 


ADVANCED OXIDATION PROCES: 
TREATING GROUNDWATER CONT. 
STUDIES, 


FOR 
‘AMINAT- 
LABORATORY 


IES, 
Health Univ., Los Angeles. School of Public 
For primary bibliographic entry see Field 5F. 
W3809834 


ADVANCED OXIDATION PROCESSES FOR 
TREATING GROUNDWATER CONTAMINAT- 
WITH TCE AND PCE: PILOT-SCALE 


M.), Inc., Pasadena, CA. 
hic entry see Field 5F. 


INTERSTITIAL FAUNAL COMMUNITIES OF 
RHEIC AND ADJACENT 


THE HYPO 
GROUNDWATER BIOTOPES OF A COLORA- 
STREAM, 


For primary bibliographic entry see Field 2H. 
W88-09879 


ALGAE IN GROUND WATERS BELOW THE 
ACTIVE STREAM OF A 
CZECHOSLOVAKIA), 
Ceskoslov: Akademie Ved, Trebon. Dept. of 
Hydrobotany. 


For primary bibliographic entry see Field 2H. 
Wa8-09894 


AN ALLUVIAL AE IN 
AN ALLUVIAL A‘ 
Birmingham Univ. england). Dept. of Civil Engi- 


For primary bibliographic entry see Field 4B. 
W88-09914 


ESTIMATING AQUIFER RECHARGE AND PA- 

RAMETERS FROM WATER LEVEL OBSER- 

VATIONS, 

i Inst. of Tech., Bangkok (Thailand). Div. of 
‘ater Resources 


Neste ta, and G. N. Paudyal. 
Journal of Hydro! JHYDAT, baat 99, No. 1/2, 
p 103-116, May 1988. 9 fig, 2 tab, 15 


Descriptors: *Recharge, *Groundwater level, *In- 
filtration, *Rainfall, *Ground 


This paper is concerned with the devel 

technique po recharge from 

estimate fer 

level Seno cal coulis dime vailable climato! 

The methodology combines a "hyarometeorlogt 

cal model which links rainfall and 

tion to the effective groundwater subarea and a 

eee model which links the recharge to 
the water level in the aquifer. Results of field 

application are presented to illustrate the usefulness 
oft a (Author’s abstract) 


PALEOHYDROLOGY OF THE NUBIAN AQUI- 
pik <5 9) pega preat caae 
KHARTOUM, SUD. 

Directorate bes ner Water Supply and Trans- 


Salalah 
OKs Sep mand KM 


. Kheirallah. 
Samoa of logy. JHYDAT, Vol. 99, No. 1/2, 
p 117-125, Muy 1 1988. 5 fig, 5 ref. 


Descriptors: *Paleohydrology, *Nubian aquifer, 
*Surface- groundwater relations, *Geohydrology, 
*Tracers, * , Aquifers, — stud- 
ies, Chemical analysis, Water chemistry, Ground- 
water recharge, Spatial distribution, Regional anal- 
ysis, Rainfall, Ions, Sudan, Nile River. 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


ene isotopes and ionic water chemistry 


to study the aspects of recharge to 
DS ee ee 


peeey 
H 


Eg 
i 


seen 
tntints 
auger 


; 


). 
For primary bibliographic entry see Field 7B. 
W88-09921 


TOWARDS A DELIMITATION OF SOUTH- 
WESTERN NIGERIA INTO HYDROLOGICAL 
REGIONS, 

Obafemi Awolowo Univ., Ile-Ife (Nigeria). Dept. 
of Geography. 

For primary bibliographic entry see Field 2E. 
W88-09922 


QUANTITATIVE TRACING OF THE MA- 
LIGNE KARST SYSTEM, ALBERTA, CANADA, 

University of Western Ontario, London. Dept. of 

Geography. 

C. C. Smart. 

Journal of Hydrology JHYDA7, Vol. 98, No. 3/4, 

p 185-204, April 15, 1988. 7 fig, 4 tab, 22 ref. 


*Karst, Karst Hydrology, *Aquifer 
premcn, se *Groundwater movement, *Con- 


tests, Lakes, Conduits, Sinking lakes 
Early dye tracing studies on the large Maligne 


curves and far higher but variable 

ery. jw recovery in one test may be ac- 
counted for by hydraulic switching or interaction 
with an alluvial aquifer which buries the principal 
i long karst conduit aver- 


tively. (Author’s abstract) 
W88-09973 


BEHAVIOR OF GROUNDWATER WITH DIS- 
PERSION IN COASTAL AQUIFERS, 
Ehime Univ., Matsuyama (Japan). Dept. of Ocean 
T. Kakinuma, Y. Kishi, and K. Inouchi. 
Journal of Hydrology JHYDA7, Vol. 98, No. 3/4, 
p 225-248, April 15, 1988. 15 fig, 25 ref. 
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Descriptors: *Groundwater movement, *Estuaries, 
*Coastal aquifers, *Estuaries, *Saline water intru- 
sion, *Model studies, Confined aquifers, Mathemat- 
ical mod Piezometric surface, Hydraulic 
models, Simulation, Japan, Groundwater, Disper- 
sion. 


A 3-dimensional steady-state hydrodynamic model 
is used to simulate seawater encroachment in the 
confined aquifers in the estuaries of the Naka and 
Kiki Rivers in a. Two expressions of the dis- 
persion are considered; one is constant 
over the entire re; region on of the aquifer and the other 
is dependent on flow velocity of the ground- 
water. The magnitudes of the constant dispersion 
coefficients in the horizontal and vertical direc- 


longitudinal and lateral dispersivities, a sub L and a 
sub T, are determined to reproduce the regional 
distributions of salt concentration in the confined 
aquifers in both estuaries. It is found that D sub xx 
equals 5 sq cm per second, D sub zz 5-0.5 sq 
cm per second, and a sub L equals 1000-1250 m, a 
sub T equals 200-20 m in the oe Sen 
and D sub xx equals 0.2 sq cm per second, D 
zz gama tank Bona 
os Oe equals 200-20 m in the Kiki 
the local distribution of 


dispersion 
coefficient and they are 5-10% 
lower than that predicted with the interface model. 
They are, however, about 1.3 times the observed 
oor surface. (Author’s abstract) 
88-09975 


Kansas State Geological Survey, Lawrence. 
For primary bibliographic entry see Field 4B. 
W88-09976 


NITRATE RETENTION AS AFFECTS 
GROUNDWATER POLLUTION IN MID-AT- 
LANTIC SOILS, 

Delaware Univ., Newark. Dept. of Plant Science. 
For primary bibliographic entry see Field 5B. 
W88-10006 


ANALYSIS OF HISTORICAL AND CURRENT 
DRAWDOWN AND PRODUCTION DATA 
FROM THE BOISE G SYSTEM, 
Boise State Univ., ID. Dept. of Geology and Geo- 
physics. 

For primary bibliographic entry see Field 4B. 
W88-10011 


GE EFFECTS IN 
DENVER 


BASIN, 
Colorado School of Mines, Golden. Dept. of Geol- 


GEOCHEMICAL ee as OF AQUIFER 
RECHAR' THE SOUTHWEST 


ogy. 
For primary bibliographic entry see Field 4B. 
W88-10028 


LARGE SCALE PARAMETER ESTIMATION 
THROUGH THE INVERSE PROCEDURE AND 
UNCERTAINTY PROPAGATION IN THE CO- 
LUMBUS BASIN, NEW MEXICO, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 4B. 
W88-10042 


JANUARY 1987 WATER LEVELS, AND DATA 
RELATED TO WATER-LEVEL CHANGES, 
WESTERN AND SOUTH-CENTRAL. KANSAS, 
Geological Survey, Lawrence, KS. Water Re- 


spurge Div. 
B. J. Dague. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Open-File Report 
87-241, 1987. 161 p, 2 fig, 1 tab, 18 ref. 


Pomg 3 eer eae My *Kansas, *Hydrologic 
ater-level changes, Data collections. 


Hydrologic data related to water-level measure- 
ments were collected in observation wells in west- 
ern and south-central Kansas. The measurements 
were made in midwinter when pumping was mini- 
ont ot ee eS ee , Rend acan 
pert, fects of pum uring revi- 

ous irrigation season. ‘Alena hydrologic Gust data are 
provided for relating water-level changes from a 
‘base-reference year’ (predevelopment year), a year 
of abnormally large amounts of precipitation and 
minimum pumpage (1966 or 1974), and each of 7 
consecutive years of measurements (1980-86). The 
‘base-reference year’ is as 1940 for the 
southwestern area, 1944 for the south-central area, 
and 1950 for the northwestern, west-central, and 
Equus beds areas. Data also are provided for relat- 
ing the average annual water-level by — 


rated thicknesses of the water- 
er changes in saturated tod thikane, (US USGS) 
POTENTIOMETRIC SURFACE OF THE 


Gainers Survey, Tampa, FL. Water Resources 


B. R. Lewelling. 

Available from the OFSS, USGS, Box 25425 
Lakewood, Co 80225. USGS Open-File Report 87- 
451, 1 plate (map). 


Descriptors: *Maps, *Potentiometric level, *Flori- 
da, Groundwater movement, Hydrology, Hydro- 
oui. Geohydrology. 


A ‘May 1987 potentiometric surface map of the 
Upper Floridan aquifer in west-central Florida de- 
picts water levels for the annual low water-level 
iod. Water levels in most wells measured in 
y 1987 were lower than in September 1986. 
May levels averaged about 0.5 foot higher than 
September levels in latitudes north of the Hillsbor- 
ough-Pasco Count bow and about 6 feet lower in 
southern areas. water-level change 
between May 1986 al y 1987 in individual 
wells was more than 3 feet. Average water levels 
in most wells measured in May 1987 were more 
than 2 feet higher than May 1986 levels in the 
north and more than 4 feet higher in the south. 
(USGS) 
W88-10047 


HYDROLOGY OF AREA 53, NORTHERN 
GREAT PLAINS AND ROCKY MOUNTAINS 
COAL PROVINCES, COLORADO, WYOMING, 
AND UTAH, 

Geological Survey, Lakewood, CO. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2E. 
W88-10055 


GEOHYDROLOGIC AND SURFACE-WATER 


HAMPSHIRE s 

BER 1983 THROUGH JANUARY 1986, 

Geological Survey, Augusta, ME. Water Re- 

sources Div. 

C. D. johnson, D. H. T: , and D. J. Morrissey. 

nes On = a, USGS, Box 25425, 
ew 5. USGS Open-File Report 

87-44, 1987. 80 p, 5 fig, 23 tab, 16 ref. 


Descriptors: *Areal hydrogeology, *Glacial 
aquifers, *Water quality, *Groundwater levels, 
*Hydrologic data, ‘Maine, *New Hampshire, Stra- 
tigraphy, Surface water, Data collections, Oxford 
County, Carroll County, Groundwater. 


Hydrogeologic data was collected for a study of 
the Saco River valley glacial aquifer. The study 


area extends along the Saco River from Bartlett, 
New Hampshire & to Fryeburg, Maine. The study 
was done in cooperation with the Maine Geolog 
cal Survey ee 
New Hampshire Water Supply and Pollution Con- 
trol Commission, the New Hampshire Water Re- 
sources Board, and the Town of Conway, New 
Ham The data include information on 54 
well-inventory sites, 69 exploration-hole logs, anal- 
yses of grain-size distribution in 130 samples of 
sediments, monthly water-table measure- 
ments in 100 wells, and continuous water-table 
eS Fee ees eee 
sented from 6 ae a operated for 
this jr dir md during the 1 and 1985 water years. 

Data from 50 sets of seepage runs and 15 miscella- 
neous —- Measurements conducted on the 
mainstream 0! ee eee 
streams di the 1984 and 1985 water 
also presented. Water quality analyses o! pone 
water samples from 9 sites and surface water 
samples from 12 sites are presented. Field determi- 
nations include pH, tem and con- 
ductance. Laboratory determinations include nutri- 
ents, common inorganic anions and cations, select- 
ed volatile organic compounds, and detergents. 

i the locations of data-collection sites. 
W88-10056 


SELECTED WATER-QUALITY DATA FOR 
THE MINIDOKA IRRIGATION DISTRICT, 
SOUTH-CENTRAL IDAHO, JUNE 1987, 

agian Survey, Boise, ID. Water Resources 


For primary bibliographic entry see Field 7C. 
W88-10057 


DIGITAL-MODEL SIMULATION OF THE AQ- 
UIFER SYSTEM I THE TOPPENISH 

BASIN, YAKIMA INDIAN RESERVATION, 
WASHINGTON, 


pacar Survey, Tacoma, WA. Water Re- 

sources Di 

J.A. Skrivan. 

Available from the OFSS, USGS, Box 25425 

Lakewood, CO 80225. USGS Water-Resources In- 

or Report 82-4010, 1987. 47 p, 23 fig, 5 
, 25 ref. 


Descriptors: *Water resources appraisals, *Aquifer 

characteristics, *Mathematical models, *Ground- 
water movement, *Washington, Model studies, 
Yakima Indian Reservation. 


A groundwater flow model was constructed for 
the T Creek basin aquifer system in east- 
mn. Flow was simulated in three aqui- 
fer units: a the confined old valley fill and shal- 
low basalt (unit 2); (2) the underlying 
basalt (unit 3); and (3) the deep basalt 
Water levels in the overlying unconfin 
aquifer (unit 1) were held fixed. Calibrated trans- 
missivities ranged from 0.01 to 0.48 foot squared 
per second. Calibrated storage coefficients were 
0.0004 te 0.006. The confining-bed leakance ranged 
from 2.0.x 10 to the minus 11th power to 2.5 x 10 
to the minus 10th power feet second per foot. 
Under steady-state conditions (1954) annual natural 
recharge was about 29,000 acre-ft underflow from 
adjacent basins. Annual pumpage increased from 
less than 500 acre-ft in 1954 to an average of 19,600 
acre-ft for 1971 and 1972. Pumpage caused simulat- 
ed declines in unit 3 of up to 95 ft for 1955-72. 
Proje *< . annual declines from 1973-77 using 1971- 
'2 = amyage were about 0.5-1.5 ft in unit 2 and 0.2- 
. at in unit 3. The corresponding declines from 
14 8-82 were 0.2-1.2 ft and 0.2-0.8 ft, respectively. 
Using 1971-72 pum + eye plus 12,400 acre-ft per 
year from unit 3, calculated annual declines 
from 1978-82 were 1-36 ft in unit 2 and 4-20 ft in 
unit 3. (USGS) 
‘W88-10058 


GEOLOGY AND WATER RESOURCES OF 
CLARK COUNTY, SOUTH DAKOTA, PART II: 
WATER RESOUR' 


CES, 
— Survey, Huron, SD. Water Resources 
iV. 





L. J. Hamilton. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. South Dakota Geologi 
Survey Bulletin 29, 1986. 62 p, 32 fig, 4 tab, 15 ref. 


Descriptors: *Groundwater, *Aquifers, *Water 
supply, Poem ere, *South ota, Aquifer 
characteristics, Water quality, Clark County. 


Glaciers have deposited up to 600 feet of glacial till 
and outwash in Clark County on the west side of 
the 400-foot high Coteau des Prairies in northeast- 
ern South Dakota. Outwash sand and gravel 20 to 
30 feet thick includes six major glacial aquifers that 
SS of the county. Prairie 

uifers are at depths of from a few feet to 
500 fect these are the Altamont aquifers, 
at depths of nearly 600 feet beneath the Coteau des 
Prairies. The Altamont aquifers extend westward 
into the James basin where they are as shallow as 
10 feet. The glacial aquifers can yield as much as 
2,000 gallons per minute of slightly-saline vat 4 
hard water to individual wells. A major bedroc! 
aquifer, the Dakota Formation, is at depths of 900 
to 1,400 feet. This aquifer can yield as much as 50 

per minute of soft, slightly-saline water. 


SGS) 
W88-10061 


SELECTED DRILL-STEM TEST DATA FOR 
THE UPPER COLORADO RIVER BASIN, 
Sores Survey, Lakewood, CO. Water Re- 


sources 
For primary bibliographic entry see Field 7B. 
W88-10068 


COMPUTER SIMULATION OF ALDICARB 
MIGRATION AND DEGRADATION IN THE 
SAND PLAIN OF CENTRAL WISCONSIN, 
Wisconsin Univ.-Madison. Environmental Toxicol- 
ogy Center. 

For primary bibliographic entry see Field 5B. 
W88-10082 


2G. Water In Soils 


PROCESSES AND FACTORS AFFECTING 
WA OF PESTICIDES TO GROUND 


Wohiuanes State Univ., Pullman. Dept. of Agron- 
omy and Soils 

For primary bibliographic entry see Field 5B. 
W88-09090 


SOIL CHARACTERISTICS AFFECTING PESTI- 
CIDE MOVEMENT INTO GROUND WATER, 
Agricultural Research Service, Beltsville, MD. 
For primary bibliographic entry see Field 5B. 
W88-09091 


QUANTIFYING PESTICIDE ADSORPTION 
AND DEGRADATION DURING TRANSPORT 
THROUGH SOIL TO GROUND WATER, 
Cornell Univ., Ithaca, NY. Coll. of Human Ecolo- 
gy. 

For primary bibliographic entry see Field 5B. 
W88-09093 


GEOHYDROLOGY OF A FIELD SITE: STUDY 
OF PESTICIDE MIGRATION IN THE UN- 
SATURATED AND SATURATED ZONES OF 
a PLAIN, SOUTHWEST GEOR- 


1A, 
poten Survey, Doraville, GA. Water Re- 
sources 


For sdaiery bibliographic entry see Field 5B. 
W88-09094 


SPATIAL VARIABILITY OF PESTICIDE 
SORPTION AND DEGRADATION PARAM- 


ETERS, |. 

Florida Univ., Gainesville. Dept. of Soil Science. 
For primary bibliographic entry see Field 5B. 
'W88-09095 


1,2-DIBROMOETHANE (EDB) IN TWO SOIL 
PROFILES, 
= Dept. of Food and Agriculture, Sacra- 


For oral hic entry see Field 5B. 
Wason10s noe 


TURAL USE, 
Hawaii Univ., Honolulu. Dept. of Agronomy and 
il Sci 


Soil 
For primary bibliographic entry see Field 5B. 
Ws8-09108 


METHOD FOR CHARACTERIZING VOLA- 
TILE ORGANIC COMPOUND CONCENTRA- 
TIONS IN SHALLOW SOILS, 
Kennedy/Jenks/Chilton, Irvine, CA. 

‘or primary bibli hic entry see Field 5A. 
W88-09325 


INSTRUMENTATION OF PORE PRESSURE 
AND SOIL WATER SUCTION, 

Bristol Univ. (England). Dept. of hy. 

For primary bibliographic entry see 7B: 
'W88-09337 


SLOPE STABILITY ANALYSIS INCORPORAT- 
ING THE EFFECT OF SOIL SUCTION, 
Saskatchewan 


Dept. of Civil En- 


For han bibliographic entry see Field 8D. 


Univ., 


MODELLING THE EFFECTIVENESS OF A 
SOIL-CEMENT PROTECTIVE COVER FOR 
}). Dept. of 
hic entry see 


SLOPES, 
Bristol Univ. Engl 


For primary bi 


rela 8D. 
W88-09341 


MODELLING INTERRELATIONSHIPS BE- 
TWEEN CLIMA’ 


SLOPES, 
British Columbia Univ., Vancouver. Dept. of Geo- 
logical Sciences. 
For primary bibliographic entry see Field 8D. 
W88-09346 


‘PHYSICS’ OF SOIL WATER PHYSICS, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 
G. S ito. 

History of Geophysics. 


h U; ashin DC. 3-98, 3 
physi inion, gton 1987. om 98, 39 
physical Union, Washington D 


Desctiptors: *Geophysics, *Soil water, History, 

Physical properties, Buckingham law, Richards 
equation, Research priorities, jillarity, Soil 
water potential, Hydraulic conductivity, Energy, 
Mathematical studies. 


Soil water physics began as a subdiscipline of 
epee about 1903 when ape mart ws ewe 
study on the equilibrium and flow vior of 
soil water. He defined capillary potential at a given 
water content, temperature, and bulk density of 
soil, to be the reversible work per unit mass re- 
quired to transfer water from soil to a pure water 
reservoir. Richards in 1931 measured hydraulic 
conductivity with a si ——. tus, thus verify- 
ing Buckingham’s law. shards equation is a 
fundamental ee Oe es Se ae 


called water regret <n governs the 
isothermal isobaric transport of water un- 
prenioy cos whe the ible w Geet f 
are as follows: are groups o 
similarity transformations of the Richards equation 
and how may they be used to classify the havior 
pra rcantonp dg (2) What is the most general form 
of the law of internal energy balance for soil water 
that is consistent with the Richards equation. (3) 
What definition of the heating flux density vector 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


will lead to a predictive model of coupled heat and 
water flow in soil that is both self-consistent and 
experimentally testable. (4) How does the micro- 

or the molecular behavior of water in soil 

to macroscopic transport equations and to the 
pte values of macroscopic rt coeffi- 
cient. (See also W88-09405) (Cassar- 
W88-09412 


R. E. MOORE AND YOLO LIGHT CLAY, 
es Survey, Menlo Park, CA. 

IN The I The History of remere American Geo- 
or Union, Washington, 1987. p 99-101, 


*Standards, Pou — *Ground- 
water movement, 'ysics, properties, 
*Clays, *History, Yolo light clay, Hydrology, In- 
filtration, Evaporation, Drainage, Hydraulic con- 
ductivity, Unsaturated flow, ae Moore, Matric 
potential, Tensiometers, Samplin; 


For half a century the extensive use of the water 
retention and flow c’ of Yolo Light 
Clay has ——- it as a benchmark soil for 

comparison of water flow models. The characteris- 
pe a Bae Light ¢ Clay have been used to model 


pe rhrwcoe | a tap coe additional 
cannot be performed on Yolo 

t pnt Clay: ibesdaie Moore’s descrij of the 
as acatlon to general fo eo ction of the 
Moore’s experiments utilized 

pe er in conjunction with horizontal soil 
sampling tubes to compare matric = and 
water content values in one meter high soil col- 
umns during steady evaporation. From these ex- 
periments, Moore was able to estimate the relation- 
i ye the unsaturated hydraulic conduc- 
tivity, the matric potential, and the soil water 
content for Yolo Light Clay and five other soils. 
By using the word ‘light’, Moore chose an unor- 
thodox nomenclature for Yolo Light Clay, which 
now traces all references back to this si experi- 
ment. After receiving his PhD in soils, Moore 
went on to a career as an irrigation engineer for 
the USDA, primarily in Latin America, and never 
performed laboratory experiments again. Howev- 
er, during the 1950s the data from one of Moore’s 
experiments with Yolo Light Clay was used as a 
eral papers which since 

standard references in unsaturated zone 
hydrology. As a result of these innovative papers, 
this single data set for Yolo Light Clay is still 
frequently used as a data base for testing unsaturat- 
ed soil models. (See also W88-09405) (Author’s 


W88-09413 


MEASUREMENT OF THE HYDRAULIC CON- 
DUCTIVITY OF FINE-GRAINED SOILS, 

Texas Univ. at Austin. Center for Electromechan- 
ics. 


For primary bibliographic entry see Field 7B. 
W88-09436 


SUITABILITY OF THERMOCOUPLE PSYCH- 
ROMETERS FOR STUDYING MOISTURE 
MOVEMENT IN UNSATURATED SOILS, 
Texas Univ. at Austin. Dept. of Civil Engineering. 
D. E. Daniel, J. M. Hamilton, and R. E. Olson. 
IN: Permeability and Groundwater Contaminant 
—— Sponsored by the Amer- 
esting and Materials Committee 
D-18 on Soil and Rock for Engi 4 
ASTM Special Pennsylvania, June 17-23, 1979. 
Technical Publication 746, 1981. p 
84-100, 8 te as 45 ref, append. 


Descriptors: *Thermocouple psychrometers, *Soil 
water, *Aeration zone, *Unsaturated flow, *Psych- 
rometers, *Soil moisture meters, *P: 

Ground mo t, Saturated soil, Hydraulic 
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Group 2G—Water In Soils 


properties, Pore pressure, Interstitial water, Psych- 
rometers. 


Interest in moisture movement in ly saturat- 
ed soils has Nekien sanema, years 
mainly as a result of increasing use of sites in arid 
regions for disposal of toxic industrial and radioac- 
tive wastes. In attem; nail seaionn to measure hydraulic 
ee St problems are 

pans oe as etiees tales 


Accordingly the using thermocouple 
aati, siete coe a Gceudie range than 


ee edie tedsh-emveen for coctias ck meinen 
movement in unsaturated soils was investigated. In 
this the general features of psychrometers 
iy demeibed, ey Sees Ss Seen eee 
are reviewed, and experimental data are presented 
and discussed. Psychrometric measurements were 
Siebd. 00 be aapeonaatlae within about + or - 10% 
sem, Relpaece Sie Suter tgp te baa 


ene anand Cth samei ame 

a basic soil. S caamemenee ot toate 
provided quantitative evidence that psy: 
measurements are reliable. The conclusion is that 
psychrometers seem to be the most suitable devices 
now available for in relatively 


measuring suctions in 
= soils. (See also W88-09434) 


OF SOILS USING CONTAMI- 
NATED 


PERMEANT, 
Woodward-Clyde Consultants, San Francisco, 
CA 


For primary bibliographic entry see Field 5B. 
'W88-09439 


CORRELATIVE MEASUREMENTS OF PORE 
SIZE DISTRIBUTION AND PERMEABILITY 


IN SOILS, 

CH2M, Inc., Portland, OR. 

I. Garcia- ochea, and C. W. Lovell. 

IN: P 

T 

Dis Soil and Rock ft ing Purposes, 
on oc! re 

Philadelphia, Pennsylvania, 17-23, 1979. 

ASTM Special Technical Publication 746, 1981. p 

137-150, 6 fig, 2 tb, 24 ref. 


Descriptors: *Soil water, *Groundwater move- 
ment, * » *Pore size, Porosity, Clays, 
Groundwater, Mercury intrusion, Correlation 
analysis, Mathematical studies. 


Measurements and use of pore size distributions to 
explain the behavior of engineering materials are 
not new. However, there are few, if any, reports of 
a simplified methodology and its direct application 
to engineering pre‘Jictions. This paper explains 
how pore size measurements and water 
ity can be correlated for compacted samples of 
saturated clayey silt. The results strongly support 
the hypothesis that a new generation o! — 
pad x mean tions is now possible. In the new 
equations, the old soil parameters of effective grain 
size, total porosity (or void ratio), and specific 
surface are effectively replaced by appropriate pa- 
rameters of the pore size distribution. The authors 
recommend the neg 0d for compacting, saturat- 
fine-grained soil samples. Fol- 
ppm | tests, small samples are 
constant volume dehydration 
through a quick freeze-sublimation 
ly, the mercury intrusion technique is used to 
——, the distribution of agen Study of the 
ibution plots, particularly the differential fre- 
quency one, is very helpful in (a) i 
the experimental results and (b) 
—- the data through statistical correla- 
— data and plots are introduced to 
en principal points of the discussion. 
(See also W88-09434) (Author’s abstract) 
W88-09441 


oma OF A 300-HECTARE 
COOLING PO) 
Universidad Nectonal Autonoma de Mexico, 


Mexico City. Inst. de Ingenieria. 
; and J. 


STM lication 746, 1981. p 
151-167, 


Descriptors: *Soil water, *Impervious boundaries, 
*Liners, *Pond liners, *Permeability, *Cooling 
—— Linings, Clay, Groundwater, 


The project of the 1200 megawatt Rio Escondido 
Thermoelectric Plant, now under construction in 
northern Mexico, includes a 300-hectare (150-acre) 
The entire reservoir will be created 
Se embankment and de- 


“ rd procedure. mips pees > stem of 

clay linings to reduce seepage of water storage is 

an efficient and relatively inex ive technique, 

attention must be given to the following points: (1) 

Some standard ility tests may 
and must be used with care, 


misleading especially 

when applied to low-permesbility soi por Be _ (2) 
The structure is the main parameter which con- 
trols permeability of a given fine soil. For clayey 
soils, previous curing, homogenization, and knead- 
ing compaction at a water content hi than the 
Proctor optimum value allow a clear a 
of the results obtained. (See also W88-09434) 
(Lantz-PTT) 

W88-09442 


EVALUATING THE SATURATED AND UN- 
oom HYDRAULIC CONDUCTIVITY 
Illinois State Geological Survey Div., a 

For pmo bibliographic entry see Field 


MEASUREMENT OF HYDRAULIC CONDUC- 
TIVITY OF PARTIALLY SATURATED SOILS, 
Law es eee Co., Houston, TX. 

J. M. Hamilton, and R. E. Olson. 

IN: Permeability and Sona Contaminant 
Transport. A Symposium one i by the _— 


ican Society for Testing and Materials 
= Te23. 1979" 1979. 


a on Soil and Rock for En; 
ASTM Spee Pennsylvania, 

ial Technical Publication 746, 1981. p 

182.196, 9 fig, 11 ref. 


Descriptors: *Hydraulic conductivity, *Path of 
pollutants, *Soil water, *Soil moisture meters, *In- 
strumentation, *Soil saturation, Psychrometers, 
Clay, Plasticity, Soil Properties, Ma 

studies, Darcy’s equation, Permeability, solute 
transport. 


Increased interest in protection of the environment 
has led to a need to be able to predict long-term 
movement of moisture, and contaminants, in the 
pe my of shallowland disposal sites for” various 
and radioactive wastes. A —— was 
poco in which a 
and the instantaneous profile i mp ee to 
measure conductivities of soils with suctions as 
high as 80 atm. For one clay of low a the 
conductivity dro from about 10 to -7th 
power cm/sec when saturated to almost 10 to the - 
12th power cm/sec for degrees of saturation of the 
order of 30%. Measured conductivities were used 
in a finite element solution to Darcy’s equation to 
predict final water content profiles. The 
and measured profiles compared well, which sug- 
gests that the measured conductivities were toler- 
ably accurate. Based on data presented, the pro- 
posed technique seems promising for conductivity 
measurements in clays with degrees of saturation 


between about 30% and 90% and in sands with 5% 
to 50% saturation. (See also W88-09434) (Lantz- 


W88-09444 


ATTENUATION OF RADIONUCLIDES AND 
TOXIC ELEMENTS IN SITU an can ATA 
TAILINGS POND IN CENTRAL 


‘OMING, 
D’A; olonia Consulting Engineers, Inc., Pitts- 
For primary bibliographic entry see Field 5B. 
'W88-09447 


ANALYSIS OF THE INVERSE PROBLEM FOR 
TRANSIENT UNSATURATED FLOW. 
Virginia Polytechnic Inst. and State Univ., Blacks- 


burg. 
oS eet). — ee. 

‘ater Resources Research WRERAO, Vol. 24, 
No 6, p 817-830, June 1988. 5 fig, 5 tab, 31 ref. 


Descriptors: *Soil water, *Unsaturated flow, *Hy- 
draulic p: Flow characteristics, Infiltra- 
tion, Evaporation H lic conductivity, Model 
studies, Wetting, ical studies. 


The inverse problem of determining unsaturated 
soil hydraulic properties from one-dimensional, 
transient infiltration and redistribution events was 
analyzed. Hydraulic properties were assumed to be 
described hd an extension of van Genuchten’s 
model, which allows for hysteresis in the retention 
function and air en it. Unknown parameters 
in the model were estimated from observed water 
contents and heads during transient flow by nu- 
merical inversion of the unsaturated flow equation. 
The inverse problem was formulated as a weighted 
least equates wv’ and solved using an 
it algorithm. The flow event 

consisted of ponded infiltration followed by gravi- 
Ge ne ee eee 
jas pen analyses indicated that observations 

uring ponded infiltration should be made near the 
Sc AT tas Seinen aan, Whe tain ok a 
servation points during the drying stage was less 
critical than during the infiltration stage, but for 
the relatively high imposed evaporative flux sensi- 
tivity of pressure head was highest near the soil 
surface. Large differences in. sensitivity were ob- 
served among the various model parameters. Un- 
known evaporative fluxes were egy od in 
the inverse solution as an equivalent first-type 
boundary condition requiring only periodic. meas- 
urements of surface water content during the 
drying stage. Little error was incurred provided 
accurate measurements were possible. Corruption 
of input data with random error was shown to 
have a larger effect on the conductivity 
function on the retention function and more 
effect on the wetting branch of the hysteretic 
retention function than on the . When meas- 
urements are subject to error and the assumed 
parametric model for water retention and conduc- 
tivity relations is not exact, it may no longer be 
possible to detect hysteresis in the retention func- 
tion. (Author’s abstract) 
'W88-09540 


SOIL CONTAMINATION BY SOME ORGANIC 
MICROPOLLUTANTS RELATED TO SEWAGE 
SLUDGE SPREADING, 

Ecoie Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. du Genie de l’Environment. 

For primary bibliographic entry see Field SE. 
W88-09577 


INFLOW-OUTFLOW INFILTRATION MEAS- 
UREMENT ACCURACY, 


Agricultural Research Service, Kimberly, ID 

be A pe | and B. E. ae 

Journal of Irrigation and Drainag) sees Mae 
(ASCE) JIDEDH Vol. 114, No. No 2 P > 256. 

1988. 3 fig, 7 ref, 2 append. 


Descriptors: ‘*Furrow irrigation, *Irrigation, 
*Flow measurement, *Infiltration rate, *Statistical 
analysis, Hydraulics, Channel flow, Seepage. 





Furrow infiltration and channel seepage are often 
measured with inflow-outflow measurements. In- 
accuracy in the flow measurement will cause a 
larger uncertainty in the calculated infiltration. 
The infiltration rate determination uncertainty in- 
creases rapidly as the percent of the inflow that is 
infiltrated decreases. The effect of measurement 
uncertainty on infiltration measurements can be 
estimated so that the confidence interval of a mean 
or the actual infiltration variability level can be 
determined. (Author’s abstract) 

W88-09736 


SIMPLE METHOD OF OBTAINING SU- 
BROOKS RETENTION PARAMETERS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 


R. J. Lenhard, and R. H. Cuenca. 

Journal of Irrigation and Drainage ee) Mas 
(ASCE) JIDEDH bey 114, No. 2, p 363-367, Ma’ 
1988. 1 fig, 1 tab, 4 ref, append. 


Descriptors: *Soil water, *Saturated soils, *Su- 
Brooks retention function, *Mathematical analysis, 
er Pressure, Saturation, Regression ae 


In the fields of drainage engineerin; and sil phy 


ics, pore pry have sought ee Roa 


tions le of ppm Fae 
ration relations. A method is presented w which lin. 
fe the fanctia logarithmic ‘ee The 
forming n ‘into form. 
resulting had a form that allows determi- 
nation of parameters using linear multiple re- 
gression techniques. Although the form 
ee Se nee eee ae ee a ee 
the parameters were determined from a nonlinear 


pared to proced 
fact that simple hand-held calculators can be em- 
sloyed to determine the parameters makes the 
ion procedure an attractive alternative to 
obtaining Su-Brooks retention 


owe iginally proposed by Su and 
rooks and takes all of the ex ental data into 
consideration. (Hammond. 

W88-09747 


MORPHOLOGICAL AND CUL 


AT A PRISTINE STUDY SITE IN OKLAHOMA, 
poe sey State Univ., Tallahassee. Dept. of Biologi- 


For primary bibliographic entry see Field 2F. 
W88-09793 


DISTRIBUTION AND ACTIVITY OF MICRO- 
ORGANISMS IN SUBSURFACE SEDIMENTS 
OF A PRISTINE STUDY SITE IN OKLAHOMA, 
Cornell Univ., Ithaca, NY. Dept. of Microbiology. 
For primary bibliographic entry see Field 2F. 
W88-09796 


wee gy w METHYL PARATHION, LIN- 
DANE THROUGH LYSI- 
METERS IN. IN FIELD CONDITIONS, 

Ioannina Univ. (Greece). Dept. of 

For primary bibliographic entry see Field SB. 
W88-09904 


PREDICTION OF TIME VARIATION IN 
WATER AND CHLORIDE PROFILES IN A 
SOIL SUBJECT TO CROPPING AND ANNUAL 
APPLICATION OF SEWAGE SLUDGE, 

National Inst. for Environmental Studies, Tsukuba 
(Japan). Systems Analysis and Planning Div. 

For primary bibliographic entry see Field 5E. 
W88-09911 


SIMULATION OF RUNOFF AND NITRATE 
LEACHING FROM AN AGRICULTURAL DIS- 
TRICT IN SWEDEN, 

bo es Lantbruksuniversitet, Uppsala. Dept. of 
For primary bibliographic entry see Field 5B. 
W88-09913 


BOUNDARY-ELEMENT ANALYSIS FOR UN- 
CONFINED SEEPAGE PROBLEMS, 
Massachusetts Univ., Amherst. Dept. of Civil En- 


C. S. Chang. 

Journal of Geotechnical Engineering JGEND2, 

Vol. 114, No. 5, p 556-572, May 1988. 14 fig, 15 
, 2 append. 

Descriptors: *Earth dams, *Dams, * Drawdown, 

64 *Reservoirs, *Computer models, 

*M studies, Boundary-element analysis, Math- 

ematical analysis. 


A boundary-element solution 

plied to the analyses of both steady-state 
steady-state unconfined seepage problems. 
analyses are performed for a laboratory 

prototype earth dams to determine the 

the free surface in a steady-state 

as the movement of the free surface in a transient 
condition from drawdown of the water 
level in a reservoir. Applicability of this method is 
evaluated based on comparisons between the nu- 
merical solutions and laboratory and 
field data. (Author’s abstract) 

'W88-09957 


ILITY AND COMPRESSIBILITY OF 

SLURRIES FROM SEEPAGE-INDUCED CON- 
SOLIDATION, 

“ae Politecnica de Cataluna, Barcelona 


(Spain). 
For primary bibliographic entry see Field SE. 
W88-09958 


NITRATE RETENTION AS IT AFFECTS 
GROUNDWATER POLLUTION IN MID-AT- 
LANTIC SOILS, 

Delaware Univ., Newark. Dept. of Plant Science. 
For primary bibliographic entry see Field 5B. 
W88-10006 


MODELING OF SOIL WATER FLOW AND 
ROOT UPTAKE, 

South Dakota State Univ., Brookings. Dept. of 
Plant Science. 


V. Rasiah. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8710636. Ph.D Dissertation, 1986. 91 p, 
6 fig, 13 tab, 33 ref. 


Descriptors: *Soil water, *Flow discharge, *Math- 
ematical models, *Roots, *Model studies, Perme- 


agreed well with the observed data. The conver- 
gence of the estimates in Marguardt’s maximum 
neighborhood method of iterative fitting was more 
stable than that in the Taylor method. Marquardt’s 
method converged more slowly. The parameters in 
the root uptake function, estimated and fitted indi- 
vidually for each com it, produced better 
solutions than when single function parameters 
were defined for the whole profile. (Cremmins- 
AEPCO) 


'W88-10076 


WATER CYCLE—Field 2 
Lakes—Group 2H 


AUTOTROPHIC COMMUNITIES IN ACIDIC 
Florida Univ., Gainesville. Dept. of Environmental 


T. L. Crisman, C. L. Clarkson, A. E. Keller, R. A. 
bo grees ~ and 4 W. Bienert. 

pact of Acid Rain and Deposition on Aquat- 
ic Biological Systems. A Symposium Sponsored by 
the American Society for Testing Material Com- 
mittee D-19 on Water, Bal Harbour, Florida, Octo- 
ber 29, 1984. ASTM Special Technical Publication 
No. 928, 1986. p 17-27, 1 fig, 72 ref. 


Descriptors: *Acidic waters, *Lakes, *Littoral en- 
vironment, *Autotrophs, *Acid rain effects, 
*Benthos, *Limnology, *Ecosystems, Assessments, 

pi cea Acid rain, Lake morphology, Nu- 


Most of the research examining changes in aquatic 
be relative to increasing —y - — 
on pelagic components. possil uence 
of littoral-pelagic interactions on observed rela- 
tionships has largely been ignored, and thus inter- 
pretation of pe! biotic data often is taken out of 
context of the w' le ecosystem. While littoral and 
benthic communities are major contributors to the 
autotrophic production of 
is likely that their share assumes greater impor- 
tance in acidic lakes where phytoplankton are 
often eorey A nutrient-limited. The availability of 
nutrients in the pelagic zone of acidic lakes may be 
by littoral and benthic processes. Avail- 
ab! data suggest that while the structure of littoral 
and benthic autotrophic communities has a direct 
influence on benthic invertebrates, it exerts an indi- 
rect control on zooplankton and fish principally 
through the quality and quantity of habitat and 
food resources. Future investigations of biota in 
acidic soft-water lakes should concentrate on — 
such littoral-pelagic linkages. (See also 
960) (Author’s abstract) 
Ws8-08967 


NING WATER PERIPHYTIC ALGAE, 
Quebec Univ., Montreal. Dept. of Biological Sci- 


ences. 
For primary bibliographic entry see Field SC. 
W88-08963 


RELATIONSHIPS OF SPATIAL GRADIENTS 
OF PRIMARY PRODUCTION, BUFFERING 
CAPACITY, AND HYDROLOGY IN TURKEY 
LAKES WATERSHED, 

National Water Research Inst., Burlington (Ontar- 


io). 

D. C. L. Lam, A. G. Bobba, D. S. Jeffries, and J. 

M. R. Kelso. 

IN: Impact of Acid Rain and Deposition on a 

ic aes oe . A Symposium Sponsored by 
the American ‘Society for Testing Material Com- 

mittee D-19 on Water, Bal Harbour, Florida, Octo- 

ber 29, 1984. ‘ASTM Special Technical Publication 

No. 928, 1986. p 42-53, 6 fig, 1 tab, 23 ref. 


Descriptors: *Lakes, *Acid rain effects, *Small 
wai *Primary productivity, ee we ion 
concentration, *Hydrologic studies, Fhe 
Lakes, *Ontario, Phytoplankton, Carbon, Alkalini 

ty, Algae, Watersheds, Acidification, Soil water, 
Groundwater, Acid rain, Limnology, Surface- 
groundwater relations, Spatial distribution. 


The carbon uptake rate of phytoplankton was 
found to increase from poorly buffered, headwater 
lakes to better buffered, downstream lakes in the 
Turkey. Lakes Watershed near Sault Ste. Marie, 
Ontario, Canada. While the nutrient, sunlight, and 
temperature conditions remained fairly uniform, 
the pH, alkalinity, and dissolved inorganic carbon 
concentration increased in a similar manner as the 
primary production. Relationships of these spatial 





Field 2—WATER CYCLE 
Group 2H—Lakes 


ts and their probable causes are discussed 
apt pe et 10.5 sq km). In 
particular, results from a hydrological model show 
that more groundwater flowed into downstream 
lakes than headwater lakes. The greater soil-water 
contact time and the higher concentration of calci- 
um carbonate (CaCO3) present in the till at low- 
lying areas cause the introduction of relatively 
greater — of Ca(2+) and alkalinity into the 
downstream lakes. Thus, the development of acidi- 
fi — must incorporate 
the physical, chemical, and biological processes for 
both soil and water. (See also W88-08960) (Au- 








SIZE-DEPENDENT SENSITIVITY OF THREE 
SPECIES OF STREAM INVERTEBRATES TO 
PH DEPRESSION, 

Michigan State Univ, East Lansing. Dept. of Zo- 


. Allan, and T. M. Burton. 
IN: Impact of Acid Rain and Deposition on Aquat- 
ic Biological Systems. A Symposium Sponsored by 
the American Society for Testing Material Con- 
mittee D-19 on Water, Bal Harbour, Florida, Octo- 
ber 29, 1984. ASTM Special a Publication 
No. 928, 1986. p 54-66, 9 fig, 22 
Fiyaro: 
ydro- 


Descriptors: *Stream biota, *Animal 
*Acid rain effects, Acid rain, *Toxicity, * 


Lethal limits, Eggs, Larvae, Limnology. 


Three species of stream a caddisfly 
liba — Ss (Asellus inter- 
medius (Forbes), anc the snail Physella heterostro- 
pha (Say), were found to be , oem vulnerable to 
H 4.0 with acid 
SO3) and 09 ‘tse acd’ INOS) rom 
ontrol pH of 6.7 to 7.2, This vulnerability was 
directly correlated to size with smaller individuals 
being much less tolerant to pH depression than 
were larger individuals. Smaller size classes, in- 
cluding egg masses of P. ha, were total- 
ly eliminated by exposure to pH 4. Survival in- 
creased as initial body mass increased past a thresh- 
old size (0.5 mg dry weight/individual for A. 
intermedius, 0.6 mg for L. liba, and at a shell 
length of 4 mm for P. heterostropha). Depression 
of pH from 7 to 4 also depressed growth rates for 
A. intermedius, and L. liba. This experiment was 
conducted in recirculating laboratory streams op- 
erated near ambient temperatures. After complete 
mortality in any channel or at 8-week ‘tervals 
(whichever came first), previous experimental ani- 
mals were discarded and ten — individuals for 
each replicate for each species were placed in the 
cages in each stream. (See also ‘W88.08960) (Au- 


BUFFERING CAPACITY OF SOFT-WATER 
LAKE SEDIMENTS IN FLORIDA, 
Minnesota Univ., Minneapolis. ol of Civil and 


Engineerin, 

T. E. Perry, C. OCD Fotimen, and P. L. Brezonik. 

IN: Impact of Acid Rain and Deposition on Aquat- 
ic Biological Systems. A Symposium Sponsored by 
the American Society for Testing Material Com- 
mittee D-19 on Water, Bal Harbour, Florida, Octo- 
ber 29, 1984. ASTM Special Technical Publication 
No. 928, 1986. p 67-83, 7 fig, 3 tab, 17 ref. 


Descriptors: *Acid rain effects, *Alkaline w 
*Limnology, *Lake sediments, *Florida, “Buffer. 
ing, Hydrogen ion concentration, Sulfuric acid, 
Lake chemistry, Neutralization, Organic matter, 
Chemical analysis, Sulfates, Acid rain. 


Fifty sediment cores from 13 soft-water lakes in 
north- and south-central Florida were collected to 
examine the role of surficial sediments in buffering 
lake water against changes in pH induced by addi- 
tions of sulfuric acid (H2SO4). Results from batch 
bottle experiments showed higher pH values in 
sediment-water slurries than corresponding lake 
water pH, suggesting that chemical processes in 
the sediments tend to counter inputs of acidity to 


the water column. The acid-neu 


Se tae: Wl mentasnover a 
4-month yr pe gy a 
independent of particle size distribution or 
ment organic content. (See also W88-08960) 
(Lantz- 
W88-08966 


1987 ANNUAL BOOK OF ASTM STANDARDS. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 7B. 
W88-08988 


a DYNAMICS IN AQUATIC ECO- 
prom Inst. for Water Research, Pretoria (South 
For primary bibliographic entry see Field 5C. 
W88-09050 


PREDICTING THE TROPHIC STATUS OF 
RESERVOIRS IN SEMI-ARID REGIONS, 
Anos Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 5C. 
W88-09051 


LAKE SEDIMENTS AS HISTORIC RECORDS 

OF ATMOSPHERIC CONTAMINATION BY 

ORGANIC CHEMICALS, 

Toronto Univ. (Ontario). Dept. of Chemical Engi- 
and Applied Chemistry. 

For eed po ori bibliographic entry see Field 5B. 


MECHANISMS CONTROLLING THE DISTRI- 
BUTION OF TRACE ELEMENTS IN OCEANS 


AND LAKES, 

ae Univ., Seattle. School of Oceanogra- 
y. 

. W. Murray. 

IN: Sources and Fates of A: wena 3 


Chemical Society, sshington. DC 
1987. p 153-184, 12 fig, 1 tab, 101 ref. 


Descriptors: *Trace elements, *Lakes, *Lake sedi- 
ments, *Mixing, *Limnology, Distribution pat- 
terns, reactions, Ocean Lake 
morphometry, Path of pollutants, Spatial distribu- 
tion, Cycling nutrients, a: ‘Sampling, 
Washington, Switzerland, Lake Zurich, Lake 
Washington. 


Many of the same mechanisms that control the 
distribution of trace elements in the ocean are also 
important in lakes. Specifically, these include nutri- 
ent-like biological recycling, sediment fluxes, oxi- 
dation-reduction cycling, and scavenging by parti- 
cles. The influence of each of these mechanisms 
can be seen in the trace element profiles of lakes 
despite the fact that lakes are intrinsically much 
more difficult to study than oceans. This difficulty 
arises because: (1) lakes are not at steady state, and 


34 


the magnitude of the controlling mechanisms 
varies with time; and (2) the large sediment-to- 
water-volume (sediment-volume) ratios, 

with rapid horizontal mixing, result in 

fluxes that tend to mask the other Nev- 
ertheless, lakes are more and in most 
cases easier to sample than the ocean. Because of 
Hes possible by choosing the ae i i 


ng ae Washington. (See also W88- 
09065) 5 (Author's abstract) 
'W88-09071 


METAL SPECIATION IN NATURAL WATERS: 


INFLUENCE OF ENVIRONMENTAL ACIDIFI- 
CATION, 


Quebec Univ., Sainte-Foy. 
For primary bibliographic entry see Field 5C. 
W88-09072 


ION BUDGETS IN A SEEPAGE LAKE, 

Iowa Univ., Iowa City. Dept. of Civil and Envi- 
ronmental ineering. 

J.C. Lin, J. L. Schnoor, and G. E. Glass. 

IN: Sources and Fates of ic Pollutants. 
American ‘Chemical Society, i DC. 
1987. p 209-227, 7 fig, 4 tab, 17 ref. 

rs: *Lakes, * A lkalini! 


SWoter chemistry, Suinmten slo bg gen 
Ammonia, Nitrates, Sulfates, Chemical reactions, 


alkalinity 
(See also W88-09065) (Author’s abstract 
W88-09073 


IF ALKALINITY GENERA- 
TION IN ACID-SENSITIVE SOFT WATER 


LAKES, 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral eet 5 


For primary bibliographic entry see Field 5C. 
W88-09074 


HYDROPHOBIC ORGANIC COMPOUNDS ON 
SEDIMENTS: JUILIBRIA AND KINETICS 


OF SORPTION, 
—— Univ., SC. Dept. of Environmental Sys- 


For | primary bibliographic entry see Field 5B. 
'W88-09075 


ROLE OF PARTICULATE MATTER IN THE 
MOVEMENT OF CONTAMINANTS IN THE 
GREAT 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 5B. 
W88-09076 


SEDIMENTS AS ARCHIVES OF ENVIRON- 
MENTAL POLLUTION TRENDS, 

Indiana Univ., Bloomington. School of Public and 
Environmental Affairs. 


For primary bibliographic entry see Field 5B. 
'W88-09077 





LIMNOLOGY OF NONPOLAR 
IN LAKE SUPERIOR; 
Minnesota Univ., Minneapolis. Dept: of Civil and 


For primary bibliographic entry see Field 5B. 
W88-09078 


FATE OF SOME CHLOROBENZENES FROM 
THE NIA RIVER 


ye primary bibliographic hae Field 5B. 
‘or entry see 
'W88-09079 


CYCLES OF NUTRIENT ELEMENTS, HYDRO- 


Wisconsin Univ.-Madison. Water Chemistry Pro- 


For primary bibliographic entry see Field 5B. 
'W88-09080 


ELEMENT CYCLING IN WETLANDS: INTER- 
ton WITH PHYSICAL MASS TRANS- 
Massachusetts Inst. of Tech., Cambridge. Dept. of 


eS ee 
jy a aa P. Army, W. K. Nuttle, and D. 
IN: Sources and Fates of — Pollutants. 
American. Chemical Society, Dc. 
1987. p 519-537, 9 fig, 1 tab, 20 ref. 


Descriptors: *Wetlands, * trients, *Geo- 
chimiary, *Lieud Soluble ‘tcanepott, Sedi- 


Recycling, , Marine sediments, Biological | 
ig io) 
hase Belle lle Marsh Marsh, Th: 
apor transport, joreau’s 
Boe os, Napoca. 


sediments. Biotic transport ma 

tative rape at for several of these 
processes exist, and quantitative, useful 
examples of rt-oriented biogeochemical 
cycles are presented for two wetland 

namely, le Isle marsh and Thoreau’s Bog, both 
——— Massachusetts. (See also W88-09065) (Author's 


W88-09081 


METAL AND RADIONUCLIDE CONCENTRA- 
TIONS IN L-LAKE S 


For primary bibliographic entry see Field 5B. 
W88-09212 - 


INVENTORIES OF 137-CS,:90-SR AND 239,240- 
PU IN POND B: IMPLICATIONS FOR THE 
RELATIVE IMPORTANCES OF RADIONU- 
CLIDE CYCLING PROCESSES IN LAKE ECO- 


For prieet’ bibliographi Field 5B 
‘or ic entry see Fie 2 
W88-09214 


WETLAND. FOREST REGENERATION AND 
HYDROLOGIC REG! 


IME, 
R. R. Sharitz, R. L. Schneider, K. W. Dyer, and 
N. C. Martin. 
IN: Annual Report of Ecological Research at the 
Savannah River Ecology Laborato DOE 
Report SRO--819-17, (1986). p 47:53, 4 z, 2 tab. 


Descriptors: *Flood plains, *Wetlands, *Forests, 

*Hydrologic hes a Mire FRevegetation, Swamps, Cy- 
Water tupe' Germination, Savannah 
er, South Ces 


Major factors that limit regeneration of bald cy- 
press and water tupelo include: (1) low seed pro- 


River Eco! 
Report SRO--819-17, (1986). p 54-57, 3 rt 
Pea sr tors: *Water pollution effects, *Revegeta- 
teel Creek, South Carolina, Wetlands, Cy- 
press, Water tupelo, Environmental effects, Ther- 
mal pollution, Surveys, Savannah River Plant, Nu- 
clear reactors. 


released into Steel Creek. This hot water (up to 70 
C) killed much of he existing vegetation noe 
bald sapelo forested wetland). From 1 
1963, P-Reactor also discharged thermal effluent 
into Steel Creek. The volume of water discharged 
from the reactors greatly exceeded the natural 
volume (0.4 cu m/s; a As a result, the stream 
channel was scoured and it was 
as an alluvial fan at the mouth of the creek. The 
thermal effluent, altered hydrology, and sediment 
deposition combined to form an area of degraded 
wetland vegetation. Since 1968, when L-Reactor 
was taken off line, water flow in Steel Creek 
returned to approximately natural levels. In addi- 
tion, the corridor and delta wetlands began to 
revegetate. The wetland v of Steel Creek 
was resurveyed in the fall of 1985 as part of a 
baseline study to assess tial environmental 

impacts associated with the restart of L-Reactor. 
This report describes the vegetation of Steel Creek 
delta and corridor as of 1985 and documents vege- 
tation changes in these areas. The earliest study of 
Steel Creek revegetation was completed in 1972; 
therefore, 13 years of vegetation data for portions 
of Steel Creek are available. This permits analysis 
of revegetation trends in a degraded forested wet- 
land and speculation as to the possible return to a 
bald cypress-tupelo forest. (See also W88-09211) 
(Lantz-PTT) 
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W88-09220 


a OF WETLAND HERBACEOUS 


IN: Annual Report of Ecological Research at the 
Savannah River Ecology Laboratory. DOE 
Report SRO--819-17, (1986). p 58-62, 2 fig, 1 tab. 


Descriptors: *Plant populations, *Flooding, *Wet- 
lands, *Vegetation, *Light, *Substrates, Water 
temperature, Water pollution effects, Water level, 
Flood plains, Water depth, Steel Creek, South 
Carolina, Savannah River Plants, Nuclear indus- 
try. 


Beginning in the 1950’s, cooling water from the 
Savannah River was passed heat exchang- 
ers in the reactors and discharged into three tribu- 
tary streams including Pen Branch and Steel 
Creek. Past and present disturbances influence the 
distributions of herbaceous assemblages in this wet- 
land. Elevation is commonly used as an indicator 
of flooding, which may be considered a disturb- 


species 

ae en Sine teat Geet on pe 
light (representing disturbance to the forest 
ae Sanne neterene- 
ciated with both 


sis ordination axes. Disturbance, then, is important 

in ahve ge for inter-site (coarse scale) differ- 
in herbaceous species composition. Within- 

site site (fine scale) differences i in species composition, 

however, are best explained by educates as condi- 

tions or water depth. (Lantz-PTT) 

W88-09221 








USE OF MULTIPLE STABLE ISOTOPES TO 
DISCRIMINATE AMONG SOURCES OF AL- 
LOCHTHONOUS ORGANIC MATERIAL, 

J. V. McArthur, and M. L. Scott. 

IN: Annual Report of Ecological Research at the 
Savannah River Ecology Laboratory. DOE 
Report SRO--819-17, (1986). p 68-72, 3 fig, 1 tab. 


Descriptors: *Stream biota, *Coastal plains, *Iso- 
tope studies, *Allochthonous material, *Organic 

matter, *Carbon radioisotopes, *Food chains, Ni- 
cae Sulfur, Southeastern United States, Iso- 
topes. 


Although stable isotopes effectively resolve differ- 
ences among broad categories of organic matter 
(e.g., atiiens C-3 and C-4 plants), use of multiple 
stable isotopes to discriminate among organic 
matter sources within such categories has not been 
reported. This study shows that stable isotopes can 
be used to discriminate among sources of allochth- 
onous organic matter from a group of C-3 plants 
that form the dominant riparian vegetation of 
many coastal plain streams in the southeastern 
United States. The ability to discriminate among 
sources of allochthonous material allows determi- 
nation of possible food web linkages in aquatic 
systems. Resolution of these linkages requires 
measurements of all possible sources of food, both 
allochthonous and autochthonous. Such a compre- 
hensive sampling scheme was beyond the scope of 
this preliminary study. Nevertheless, measurements 
of the i isotopic ratios of carbon, nitrogen and sulfur 
in two species of freshwater clams suggest that this 
technique can determine possible food sources 
from within a group of C-3 plants. (See also W88- 
09211) (Lantz-PTT) 

W88-09223 


SEDIMENT INSTABILITY AND WOODY 
SEEDLING GROWTH, 

For primary bibliographic entry see Field SC. 
W88-09224 
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MANAGEMENT PLAN FOR’ ESTABLISH- 
MENT OF LITTORAL/WETLAND VEGETA- 
TION AT L-LAKE, 

wu” bibliographic entry see Field 5G. 


LARVAL FISH ASSEMBLAGES ALONG REAC- 
TOR THERMAL PLUMES IN A RIVERINE 


SW. SYSTEM, : 
For primary bibliographic entry see Field 5C. 
W88-09228 


HABITAT ASSOCIATION OF FISH ASSEM- 
BLAGES IN SMALL STREAMS OF ‘THE SRP, 
G. K. Meffe, and A. L. Sheldon. 
= ek et 6 See nee 
River Laboratory. DOE 
en vant SRO-819-17, 0 p 104-110, 4 fig, 2 tab. 
iptors: *Fish, *S composition, *Habi- 
tats, *Savannah River it, *Streams, *Fish popu- 
lations, Flow velocity, Ecosystems, Environmental 
effects, Ecological effects, Baseline studies. 


Southeastern blackwater streams of the Atlantic 
Coastal 


respect to 

nah River Plant (SRP): 

She ‘eee toed akan, Sie Sooe he 
turbed by nuclear activities, cannot be quantitative- 


ity 

natural streams of the SRP relative to habitat com- 
ponents, for use in assessment of damage to impact- 
ed streams and in management of and 
for these sites. Variance in local fish assemblage 
structure in the low gradient blackwater systems 
on the SRP is largely attributable to differences in 
current velocity and habitat size (primarily depth 
but also width) and associated covariates such as 
substrate type and cover com ts. Current ve- 
locity and stream depth tog are good predic- 
tors of the types and numbers of species to be 
found at a given site. Three i it analytical 
por greg principal components analysis of habi- 

tat data, detrended analysis of fish 
distributional information, and path analysis all in- 
dicate that current velocity and stream size are the 
major factors that describe variation in local as- 
semblage structure. These are descriptive 
tools for understanding the role of habitat structure 
in SRP fish assemblage structure. This model of 
fish-habitat relationships also can predict impacts 
of changes in —_— troy Fe discharge on 
individual SRP fishes communities at 
large. (See also W88-09211) (Lantz-PTT) 
W88-09229 


BIOMASS PRODUCTIVITY OF FRESHWATER 


TURTLES, 

J. D. Congdon, and J. W. Gibbons. 

IN: Annual Report of Ecological Research at the 
Savannah River Ecolo Laboratory. DOE 
Report SRO--819-17, (1986) p 111-114, 1 tab. 


Descriptors: *Wetlands, *Turtles, *Biomass, *Pro- 

ductivity, South Carolina, Michigan, Marshes, 

ee Aquatic animals, Eggs, Soma, Wetlands, 
By. 


The biomass production of both soma and eggs of 
a six-species turtle community from a Carolina bay 
on the Savannah River Plant (SRP) was compared 
with that of a three-species turtle community in a 
marsh in southeastern Michigan. This study assess- 
es the role and importance of freshwater Sudes in 
natural wetland habitats. Four major problems that 
affect the precision of estimating standing crop 
biomass of turtles also influence the precision of 
estimating biomass production. These include ac- 
curate Gaucataatinns of: (1) adult sex ratios; (2) 
degree of sexual size dimorphism; (3) numbers of 
adults of both sexes and of juveniles of each species 
in the community; and (4) size of the aquatic 
habitat. Two additional estimates must be made to 
accurately determine biomass productivity. These 
are: (1) juvenile growth rates, because they are 
faster than those of adults, and (2) growth rates of 


older adults compared with younger ones because 
growth appears to continue, though very a 
in older adults of many ies of turtles. 
—— populations ns generally have bi ace ge 
biomass relative to biomass La 
les seem to follow this 


THE 1985 DROUGHT ON 
BREEDING AND FORAGING ECOLOGY OF 
nm STORKS IN EAST-CENTRAL GEOR- 
M. C. Coulter 
IN: Asngel Bapest of Bovingioil Rssacth ot te 
Savannah River DOE 
Report SRO--819-17, Feige p ise 126-129, 29, | fig, 1 tab. 


Descriptors: *Wetlands, *Drought, *Breeding, 
*Ecology, *Storks, *Georgia, *Ecological effects, 
*Georgia, bg owe Rainfall, Population dy- 
namics, Food, Ecosystems, Raccoons, 
Alligators, Water birds. 


Wood storks are pnt wading birds. 
During the ing season they depend on high 
densities of aquatic prey to obtain sufficient food 
for themselves and young. The densities and 
ted by dynamics of their prey Boa ype ts af- 
ected yA the evaporation and rainf 
dry periods evaporation may aver pabih water 
— va concentrate prey in small ponds. A 
severe drou; oe count ta 1985 in east-central 
ay a we The entins biology and f a 
ood —_ at a rookery in Millen, 
studied, and compared with Ghaervaliiae 
pxaaee ie a very wet year. During the 1985 
drough ught, the wood storks from the rookery raised 
only 0.3 fled; nest. This was considerably 
a than in 1984, which was a very wet year. 
average maximum number of young per nest, 
an indication of the number of eggs was also 
lower. In addition, many young died during the 
summer. Much of the loss of chicks can be attrib- 
uted to the drought conditions. The food resource 
was reduced. Not only were there fewer foraging 
areas, but prey densities were lower as well. In 
addition, raccoon predation can be attributed to 
the drought. During wetter years, raccoons have 
difficulty reaching stork colonies (which are 
always built over water). Alligators frequent these 
areas and are an additional deterrent to raccoons. 
It is significant that the rookery failed in Lg 
which was also a drought year. (See also W 88- 
09211) (Lantz-PTT) 
W88-09233 


ONTHE Sa. WATERFOWL POPULATIONS 
G.R. Hepp, R. A. Kennamer, and R. T. Hoppe. 

IN: Annual Report of lb sana Research at the 
Savannah River Laboratory. DOE 
Report SRO--819-17, rCsey 130-134, 3 fie, 2 tab. 


poas a : *Wetlands, *Ecology, *Waterfowl, 
*Pop' tion dynamics, Seasonal variation, Water 


SS wi 
wary. (See also W88-0921 1) (Lantz-PTT) 
8.09234 


GEOCHEMISTRY OF NATURAL WATERS, 
Wyoming Univ., Laramie. 

For primary bibliographic entry see Field 2K. 
W88-09235 


MONO BASIN GEOLOGY AND HYDROLOGY, 
Los Angeles City Dept. of Water and Power, CA. 
For primary bibliographic entry see Field 2A. 
W88-09276 


RESTORATION ECOLOGY: THE NEW FRON- 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

For primary bibliographic entry see Field 5G. 
W88-09449 


RIVER AND STREAM RESTORATION, 

Tulsa Univ., OK. Faculty of Biological Science. 
For primary bibliographic entry see Field 5G. 
'W88-09450 


TECHNIQUES FOR THE CREATION OF WET- 
LAND HABITAT IN COAL SLURRY PONDS, 
Restoration Resources, Inc., Indianapolis, IN. 

For primary bibliographic entry see Field 5G. 
W88-09453 


EVALUATION OF STRIP PITS AND PONDS 


IANA, 
Indiana Univ. at Bloomington. School of Public 
and Environmental Affairs. 
D. E. Willard. 
IN: Rehabilitating Damaged Ecosystems. Volume 
I. CRC Press Inc., Boca Raton, Florida. 1988. p 
115-122, 3 fig, 11 ref. 


tanagement, ‘Strip’ mines, *Widlfe habitst, 
management, trip mines, ie tat, 
*Ponds, *Regional planning, * Coal mines, 
Wildlife, Ecosystems, Economic aspects, Legisla- 
tion, Lakes. 


Three general areas of wetland management: (1) 
the availability of coal mining-generated water 
bodies, particularly wetlands, for fish and wildlife 





chaftsplanung. 
For pri bibliographic entry see Field 5G. 
oe 


REHABILITATING DAMAGED ECOSYSTEMS. 
eee bibliographic entry see Field 5G. 


RE-CREATION OF ECOSYSTEMS AT MOUNT 
ST. INTRASTS IN ARTIFICIAL 


AND NATURAL APPROACHES, 
Washington Univ., Seattle. Coll. of Forest Re- 


F bibliographic Field 5G. 
or primary ic entry see Fi § 
Wwes.b0458 


See ENDPOINTS FOR RECLAMA- 
? 

Liverpool Univ. (England). Dept. of Botany. 

For primary bibliographic entry see Field 6A. 
W88-09459 


REHABILITATING ECOSYSTEMS AT HIGH 
ALTITUD) 

Fe — Sibliographic ae Field 

‘or primary entry see 5G. 
'W88-09462 


METHODS OF RECOVERING VIRUSES 
FROM AQUATIC SEDIMENTS, 
— Coll. of Medicine, Houston, TX. Dept. of 


and logy. 
For primary bibli hic entry see Field 5A. 
'W88-09465 


MODELS OF SORPTIVE TOXIC SUB- 
STANCES: II. LAKES AND RESERVOIRS, 
Manhattan Coll., Bronx, NY. Dept. of Environ- 
mantel Exjoonring snd Science Field 5B. 

or primary bibliographic entry see Fie! . 
W88-09523 


IR FISHERIES REHABILITA- 
TION Ly THE HAMILTON HARBOUR- 
'ARADISE ECOSYSTEM OF LAKE 

ONTARIO, 


Toronto Univ. (Ontario). Dept. of Zoolo; 


- primary bibliographic entry see ield 5G. 
W88-09546 


MUNICIPAL LAND USE REGULATION AND 
THE GREAT LAKES SHORELINE HAZARD IN 
ONTARIO, 

Guelph Univ. (Ontario). Dept. of Geography. 

For primary bibliographic entry see Field 6F. 


W88-09547 


HETEROTROPHIC GLUCOSE ASSIMILA- 
TION IN LAKE ONTARIO, 

Windsor Univ. (Ontario). Dept. t. of Bi 

G. D. Haffner, M. L. Yallop, and P. D. ” Hebert. 
Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 2, p 157-163, 1988. 2 fig, 2 tab, 20 ref. 


Descriptors: *Lakes, *Glucose, *Phytoplankton, 
Kn ond “Productivity, Bacteria, thesis, 


— 1980 940 in Lake On Ontario plankton — 008 

|ptake rates of glucose were generally 

per ph valtaelen flor oe @ 32 
to 

mg C/cu in/h). Particle size fractionation studies 

confirmed 


. S. White. 
Lakes Research JGLRDE, Vol. 
Robes. 1988. 3 fig, 2 tab, 29 ref. EPA 


i ; *Lakes, *Algae, *Sediments, Lake 
sediments, Diatoms, Lake Erie, Great Lakes, Pa- 
er 


primarily diatoms, were examined 
fraction of sediment cores collected 


algal 

used i I paleolimnological data to 

wei ig Lake Erie. (Author’s Peas 
'W88-09550 


1956, 
North Carolina State Univ., Raleigh. Dept. of Zo- 


ology. 

Ss. raid Mozley, and R. M. LaDronka. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 2, p 171-177, 1988. 5 fig, 26 ref. 


Descriptors: *Lakes, *Aquatic insects, *Great 
Lakes, Mayflies, Insects, Straits of Mackinac, Lake 
Michigan, Lake Huron, Hexagenia. 


Rediscovered material from an extensive sediment 
survey in the Straits of Mackinac and adjacent 
parts of Lakes Michigan and Huron provides one 
of the earliest quantitative distributional records of 
mayflies in the main basins of the Great Lakes. 
About 300 sites were sampled once each during 
two summers for macrobenthos, as well as for 
sediment textural characteristics. Mayflies from the 
survey were either Ephemera 

lans) or Hexagenia (at least 

occurred depths less than 20 m but up 
to 66 m. Both taxa were restricted to sand, silty, 
sand, or sandy silt bottoms, and occurred more 


37 
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frequently in the Lake Michigan and southern 
Lake Huron 


of Great Lakes Research JGLRDE, Vol. 
14, No. 2, p 178-187, 1988. 5 fig, 1 tab, 58 ref. 


Descriptors: *Lakes, *Benthic fauna, *Food habits, 
Sediments, Lake sediments, soma ng pe 


eia hoyi, Lake Michi 
Phytoplankton. 
Teseperite hoyi Smith, a een amphi- 
pod and a prominent member of the Great Lakes 
macrobenthic community, was pot so at a 45-m- 
deep site in southeastern Lake Michigan during 
October 1983 and March, May, June, Au and 
September 1984. Substantial numbers of animals 
with empty or partially-full guts indicated that P. 
hoyi feeds intermittently, unlike other continuous- 
feeding amphipods which routinely maintain uni- 
formly full guts among all members of a popula- 
per Sige of animals with empty, partial- 
pos and full guts also varied significantly with 
size and sampling date and implied that 
capes of the anighted's iis thceenp aod coaster 
lity were Fae gh responsible for changes in feed- 
ing rates. Overall, P. hoyi gut fullness was greatest 
in spring and, secondarily, in autumn, 
isti strate; 


capacity to 
pe energy as lipids may largely explain P. hoyi’s 
exclusive and widespread distribution i 


'W88-09552 


TRACE CO} 

NEAR-SURFACE WATERS OF THE GREAT 
LAKES AND METHODS OF COLLECTION, 
STORAGE, AND ANALYSIS, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

For primary bibliographic entry see Field 7B. 
W88-09553 


RECRUITMENT OF YELLOW PERCH (PERCA 
FLA AFFECTED BY sg SIZE 
AND WATER TEMPERATURE LAKES 
ERIE AND ST. CLAIR, 1965-85, 

Ontario Ministry of Natural Resources, Toronto. 
B. A. Henderson, and S. J. Nepszy. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 2, p 205-215, 1988. 5 fig, 2 tab, 27 ref. 


Descriptors: *Lakes, *Fish *Yellow 
h, *Water temperature, Temperature, Lake 
Fisheries, Perch, Lake Erie, St. Clair 

Lake, Great Lakes. 


—— perch populations were studied using data 
from two sources (1) samples of trawl 
“ae (near bottom) from April to 
(1965-85) in the western, central, and eastern basins 
of Lake Erie, and from Lake St. Clair and (2) 
gillnet catches from April to July in the three 
basins of Lake Erie (1978-86). The relative abun- 
dances of stocks in these areas were as follows: 
western > St. Clair > eastern > central basin. 
Rates of warming of water were as follows: west- 
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ern > St. Clair > central > eastern basin. The 
rates of increase in water temperature (April to 
June) were positively related to average water 
temperatures and total ys above. 0 C. 
Only in the western basin of Lake Erie could the 
variations in recruitment to age 1+ be apportioned 
to the effect of ane stock size (12%) and water 
warming in the spring (51%). Recruitment for the 
young-of-the-year was explained also by both 
warming rate (17%) and parental stock size (12%) 
for the samples from the western basin. The pooled 
Cie Gand Son wane & See 
mone Seeeies Gat enty panne See See Si ) 
determined the abundance of perch at 1+. The 
relative abundance of yearlings was to the 
Sn, Te eae Ad ei revi- 
(tra Fe eid tas aentenas te 
bse eh oe of recruitment on 
' har en Hr aga 
oie ratio of recruits (age 1+) to 
spawners on parental stock size in the combined 
oat cane nets hanes ae oe ee and in 
samples from the eastern and central 
basins Of Lake Evie and Lake St. Clair, Similarly, 
recruitment of the young-of-the-year was also 
po pednbe prey weg wget hover etotat 
ern basin of Lake Erie. The coefficients obtained 
by regressing recruitment (young-of-the-year and 
1+ year) on stock size were tt and less 
then’l in the pooled sumple from the weeters bein 
density. it recruit- 


Great Lakes Research JGLRDE, Vol. 
14, No. 2,» 234-240, 1988. 1 fig, 31 ref. EPA, 
Office of _— and Development t Grant R- 


Bythotrephes cederstroemi was newly found in 
Lake Michigan in September 1986. This preda- 
ceous cladoceran was previously detected in Lake 
Huron (December 1984) and subseq ly 

— into Lakes Ontario and Erie (autumn 1985). 
t was previously known only from Europe. Entry 
into Lake Michigan may have occurred through 
the exchange of Lakes Huron and Michi water 
masses in the Straits of Mackinac. Bythotrephes 
cederstroemi was consumed by Lake Michi 

deepwater sculpins in October 1986. Since b 

trephes is believed to be a surface-dw species, 
the salpin d probable route by which it entered the 


ubsequent ~——o by 
scalps at the sediment-water interface. 

trephes cederstroemi exhibited allometric a cy- 
clomorphic growth. The caudal process was rela- 
tively straight in immature ens and became 
progressively more kinked in larger (older) ani- 
mals. Furthermore, the kink was more strongly 
developed in autumn (October) than summer 
(uly). B. cederstroemi populations. (Author’s ab- 


stract) 
W88-09557 

SUMMARY OF SURFACE AND_ BACK- 
GROUND CONCENTRATIONS OF SELECTED 
ELEMENTS IN THE GREAT LAKES SEDI- 
MENTS, 
a Water Research Inst., Burlington (Ontar- 
For primary bibliographic entry see Field 5B. 
‘W88-09558 


PRIMARY PRODUCTION AND ITS CONTROL 
IN TOOLIK LAKE, 


ALASKA, 
——T Univ., OH. cae of Biological Sci- 
MC Cc. Miller, G. R. Hater, P. Spatt, P. Westlake, 


and D. Yeakel. 
Archiv fuer Hydrobiologie, Supplement AHBSA8, 
nt 74, No. 1, p 97-131, July 1986. 12 fig, 4 tab, 54 


Primary production of phytoplankton in Toolik 
Laks & ide Sad yory aouetees taieaph tne en 
season from 1975-1981 averaging 14 gC/square 
meter/year (coefficient of variation= 16%). 
biomass increased to a maximum during the first 
week after ice-out in the last week of June. Partic- 


productivity more than variance in light or light 
penetration during the ice-free season. (Author’s 
abstract 


W88-09591 


EFFECTS OF ACID PRECIPITATION ON 

SEDIMENT DOWNCORE PROFILES OF DIA- 

oo BACTERIAL DENSITIES AND SUL- 
HUR ISOTOPE RATIOS IN LAKES NORTH 

OF LAKE SUPERIO R, 

McMaster Univ., Hamilton (Ontario). Dept. of 


Chemistry. 
For primary bibliographic entry see Field 5C. 
W88-09592 


DEVELOPMENT OF THE ROTIFER COMMU- 
NITY STRUCTURE IN LAKE CONSTANCE 
DURING ITS EUTROPHICATION, 

Munich Univ. (Germany, F.R.). Zoologi 


For primary bibliographic entry see Field 5C. 
'W88-09593 


Nicholas Copernicus Univ. of Torun (Poland). 

A. S. Oleksowicz. 

Archiv fuer Hydrobiologie, Supplement AHBSA8, 

bs 5a P No. 4, p 575-585, March 1987. 5 fig, 2 tab, 
ref. 


Descriptors: 


pei bar ag 
tems, Chlorophyll a, Rican Macrophytes, Pri- 
mary productivity. 


Seasonal dynamics of ph: 
in several lakes with a well developed littoral zone, 
Beat ly. ex 40% of the total lake area. 
eaks -s chlorophyll a and = biomass in pela- 
and littoral zones were found at various peri- 
S The first peak of phytoplankton development 
was observed in spring when littoral vegetation is 
not fully developed, and a second in autumn. 
During summer stratification, when development 
of phytoplankton in the nutrient-poor epilimnion is 
weaker and littoral vegetation biomass is at its 
highest, the maximum peaks were observed in the 
metalimnion and upper hypolimnion. Results of the 
studies show that under certain conditions, phe- 
nomena of Faye for similar food forms may 
determine the c’ ter of development of a given 
group of the lake’s primary producers. (Author’s 
abstract) 


W88-09594 


lankton was examined 


LONGITUDINAL PROFILE OF PCO2 IN 
ALGAL SUSPENSION ON AN OPEN-FIELD 
CULTIVATION SURFACE, 

Ceskoslovenska Akademie Ved, Trebon. Dept. of 
Hydrobotany. 

K. Livansky, and J. Bartos. 


Archiv fuer Hydrobiologie, Supplement AHBSA8, 
Vol. 73, No. 4 p 587-598, March 1987. 5 fig, 4 tab, 


*Plant growth, *Chemical uilibri- 

- um, *Carbon dioxide *Bicarbonates, *Differential 

equations, *Algae, on Mainoometinns studies, Equilibri- 
um, Oxygen, Suspension, Cultivation. 


Differential equations are derived for the course of 

under conditions of CO2 formation’ from 

se Bap lenishing {002 fon 

competetion ° 

vente cane pO02 | i fiat fr the Hi ‘ne 
exact in cl jum. However, 

difference from equilibrium is so small that. it 

in measurements. 


values of pCO2 calculated fora cultiva- 
tion surface 30 meters long at a partial inhibition of 
parece naa wth by oxygen are in good agreement 
experimental data. (Author’s abstract) 
W88-09595 


INTERACTION OF CERTAIN HEAVY 
METALS WITH LAKE HUMIC ACIDS, } 
Kashmir Univ., Srinagar’ (India).~Centre of Re- 
search for Development. 

ek amelie eer aera 
International Journal of Environmental Analytical 
Chemistry IMEAA3, Vol. 26, No. 1, P 51-59, July 
1986. 6 tab, 14 ref. 


rs: *Chemical reactions, *Limnology, 
“Goocheniitry , *Heavy metals, *Humic acids, 


*Lakes, Isotopes, Metals, Calcium, Zinc, Iron, 
Manganese. 


the interac- 
of humic acids with certain heavy 
CA, Zn, Fe and Mn by using their iso- 
topes. Humic acids solubilized the maximum por- 
tion of the calcium present (97% in the case of Dal 
Lake) with 90% present in uncomplexed form. 
With 59Fe, results were different’ with less than 
30% solubilized and most of the solubilized portion 
in complex form. Results are presented in detail. 
(Author’s abstract) 
W88-09613 


Studies were carried out to inv 
tion 


EFFECTS OF FLOODING AND SEDIMENTS 
ON THE STRUCTURE OF A STREAM MIDGE 
ASSEMBLAGE, : 

Ohio Univ., Athens. 

J. G. Rae. 

Hydrobiologia HYDRB8, Vol. 144, No. 1, p 3-10, 
January 9, 1987. 4 fig, 1 tab, 47 ref. 


rs: *Stream biota, *Floods, *Sediments, 

Famer sen Barra Brera *Aquatic insects, 

a dw wey no Streams, Ecosystems, Ecolo- 

- Population dynamics, Annual floods, Temporal 

distribution, Spatial distribution, Species composi- 

tion, Benthic fauna, Bottom sampling, Cores, 

— Population density, Resource alloca- 
tion, Ohio. 


Catastrophic floods are known to severely reduce 
the fauna in streams, but little is known of the 
effect of lesser floods. The major questions asked 
in this project were: (1) do Canteood abundances 
significantly change across time; (2) is there evi- 
dence that flooding controls temporal changes in 
abundances, and (3) does sediment structure influ- 
ence assemblage structure. Sediment structure and 
degree of flooding. were shown to affect the distri- 
bution and abundance of an assemblage of chirono- 
mid midges ‘in a sandy bottom area of a fourth- 
order midwestern stream. The study area is a sec- 
tion of Clear Creek, located in Hocking County, in 
southeastern Ohio. Benthic faunal samples were 
collected twice a month over a period of 24 
months. A le was a sediment core 3.5 cm in 
diameter, with 9.6 sq cm surface area, and taken to 
a depth of 8 cm. A weir 1.0 km upstream provided 
daily values for stream flow. in cubic Regt ne 
second. There was significant change in midge 
abundance with time, and the rate of change of 





" Lab. 
. D. R. J. M. Gunn, M. T. Furse, J. F. 
i and t fone 
H i pee Yok et, No. 1, p 25-32, 
January 9, 1987. Hi fige 2 be 43 3 ref. 


: *Stream biota, *Regulated flow, *Ma- 
cramer, Flow duhare Predion, Rey 


Chlorides, Sub- 
phir Spatial distribution, pecies Oe 


di 
aon ee od mc, Mais, Sigocharen, 
Sotonantat a Simulation, nied xine. 


A technique, which uses environmental data to 
ae Seer ee me fa i 
water sites, was to investigate the response 
communities to flow regulation below a set 
reservoirs in Great Britain. Five varia- 
oxidized nitrogen, alkalinity, chloride, 
substratum type, and site distance from stream 
source) were used to i Revi pecstnes snd 
abundance at 30 sites. icti 


stract) 
'W88-09621 


EFFECTS OF EXPERIMENTAL ACIDIFICA- 

TION ON A LOTIC MACROINVERTEBRA’ 

COMMUNITY, 

Laval Univ., Quebec. Dept. de Biol 
bibliographic 


For primary entry see 


ield SC. 
W88-09622 


CONSEQUENCES OF REDOX CONDITIONS 
ON THE DISTRIBUTION OF CATIONS IN A 
MEROMICTIC OLIGOTROPHIC LAKE, 
Clermont-Ferrand-2 Univ., Aubiere (France). 

F. Restituito. 

Hydrobiologia HYDRB8, Vol. 144, No. 1, p 63-75, 
January 9, 1987. 9 fig, 7 tab, 19 ref. 


i : *Lakes, *Oxidation-reduction poten- 
tial, "Cations, *Meromictic lakes, pe Fe steiner 
lakes, * nology, Cations, Chemical properties, 
Temporal distribution, Lake Pavin, France, Cra- 
on Calcium, jum, Zinc, Sodium, Potassi- 

Mixolimnion, Monimolim- 
sion, Epi Sediments, Chemocline, Mero- 


Lake Pavin occupies a volcanic crater, situated at a 
height of 1197 meters; its maximum depth is 96 m. 
The cations Ca, Mg, Zn, Na, K, Mn, and Fe were 
measured during the year 1977 in the mixolimnion 


Parma Univ. (Italy). Ist. di Eco 

R Antonie, Var and FA 144, No. 1, p 83-88, 
0. 1, p 

January 9, 1987. 6 fig, 19 ref. 


Descriptors: *Limno! ‘Wetlands, *Sediments, 
*Suspended colina tideaeuen « *Rice, Italy, 
Aquatic —— Particulate matter, Organic 
matter, 


. Highly significan 
pod hae oe 
duction were found; the pH and Eh values 
—— interface were strictly related 


valose. teached. in the water. 
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INVESTIGATION OF A TOXIC WATER- 
BLOOM OF MICROCYSTIS AERUGINOSA 
(CYANOPHYCEAE) IN LAKE AKERSVATN, 
NORWAY, 

a Veterinaerhoegskole, Oslo. Dept. of Food 


ygiene. 
For primary bibliographic entry see Field 5C. 
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AQUATIC OLIGOCHAETA IN SOME TRIBU- 
TARIES OF THE RIO DE LA PLATA, BUENOS 
AIRES, ARGENTINA, 

Universidad Nacional de La Plata (Argentina). 
Inst. de Embriologia. 

For primary bibliographic entry see Field SC. 
W88-09626 


PRIMARY PRODUCTION AND PIGMENTS IN 

THREE LOW ALKALINITY CONNECTED 

RESERVOIRS RECEIVING MINE WASTES, 

ae Nacional de Investigacao des Pescas, 
rtu; 


(Po 
For primary Wobographic entry see Field 5C. 
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REGULATION OF BLUE-GREEN ALGAL 
BUOYANCY AND BLOOM FORMATION BY 
LIGHT, INORGANIC NITROGEN, CO2, AND 
TROPHIC LEVEL INTERACTION: S, 

Michigan State Univ., East Lansing. Dept. of Fish- 
eries and Wildlife. 

C. N. Spencer, and D. L. 

Hydrobiologia HYDRB8, Vol. 144, No. 2, p 183- 
192, January 20, 1987. 1 fig, 2 tab, 51 ref. 

: *Limno! *Al; *Cyanophyta, 
*Buoyancy, “theentbtion *Light intensity, 
*Trophic Level, a. Carbon dioxide, Ponds, 
Chemical properties, 


ysical p: 
cal properties, Waterfleas, Diatoms, Chloroph 
Zooplankton, Fish, Fish food organisms. en 


In highly eutrophic ponde, buoyancy of the gas- 
vacuolate bl ga Anabaenopsis elenkinii 


biological trop 
levels. Algal buoyancy and surface bloom forma- 
tion were enhanced markedly by decreased light 
intensity, and to a lesser extent by decreased 
carbon dioxide availability and increased availabil- 
ity of inorganic nitrogen. In the absence of dense 
of cladocera, early season 
looms of diatoms and green algae reduced light 
availability in the ponds thus creating conditions 
favorable for increased buoyancy and bloom for- 
mation by A. elenkinii. The appearance of blue- 
green algal blooms could be prevented by a re- 
duced density of planktivorous fish, which allowed 
development of dense cladoceran populations. The 
cladocerans limited the growth of precursory 
blooms of diatoms and green algae, and give the 
resulting clear-water conditions, buoyancy of A. 
elenkinii was reduced, and blue-green algal blooms 
never appeared. (Author’s abstract) 
W88-09628 


EVALUATION OF MICROCYSTIS AS FOOD 
FOR ZOOPLANKTON IN A EUTROPHIC 


LAKE, 
National Inst. for Environmental ae Tsukuba 
Capen). Environmental Biology Di 

and M. Yasuno. 
Hydrobiologia HYDRB3, Vol. 144, No. 3, p 251- 
259, January 30, 1987. 5 fig, 6 tab, 24 ref. 


Descriptors: *Limnolgoy, *Algae, *Microcystis, 
Matyas habits, Mo nage *Eutrophic lakes, 


position, Ineibitons Japan, Lakes. 


In shallow and highly eutrophic Lake Kasumi- 
gaura the biomass and production of cladoceran 
ee eee eee 
aeruginosa forms a heavy water 
‘oan Four experiments were conducted to evalu- 
ate Microcystis as food for zooplankton in Lake 
Kasumigaura, and the following results were ob- 
tained: (1) Moina micrura (Cladocera) showed 
little growth and no reproduction when the animal 
was reared with Microcystis cultured in the labora- 
tory; the animal did not grow nor reproduce well 
when Chlorella was mixed with Microcystis as 
food. (2) Moina micrura assimilated Microcystis 
much less cmap oe when the animal fed on 
ae eee Microcystis or a mixture with 
relia. (3) F Borweaee collected from Lake Ka- 
sumigaura could not be utilized by Moina micrura 
even though the colonies were broken up into 
edible sizes; however, the alga turned into utiliz- 
able food when it was decomposed. (4) No inhibi- 
tors of Moina micrura population growth could be 
found in the non-filtered water of Lake Kasumi- 
one Microcystis was blooming heavily. 
Microcystis seemed to be utilized by 
saieiectites Reamted tard coaeee 10 take 
Kasumigaura. (Shidler-PTT) 
W88-09631 


MACROINVERTEBRATE DRIFT IN A ROCKY 
MOUNTAIN 

Maryland Univ., College Park. Dept. of Zoology. 
J. D. Allan. 

Hydrobiologia HYDRB8, Vol. 144, No. 3, p 261- 





Field 2—WATER CYCLE 
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268, January 30, 1987. 7 fi 
Grants DEB 7503396 and D’ 


, 2 tab, 22 ref. NSF 
7711131. 


Descriptors: *Stream biota, *Macroinvertebrates, 
*Aquatic drift, *Alpine regions, Rocky Mountains, 
Ss composition, Population density, Sam- 
i Diurnal distribution, Seasonal — 
Season analysis, Correlation ote ae 
tion, Benthos, Insects, Mayflies, Stone’ Caddis- 
flies, Stream discharge, Water temperature, 
Streams. 


An extensive series of drift collections from a 
Rocky Mountain stream was used to investigate 
quantitative patterns in the taxonomic composition 
of drift throughout spring, summer and fall for 
1975-1978. Drift was estimated by drift rate, the 
oe oy oe mera egg ager y cod ot 
and by drift density, the numbers of a 
collected per 100 cubic m of water sampled. Drift 
densities were up to ten times greater by night than 
by day, and 24 h drift densities for the total fauna 
approached 2000 100 cubic m in June-July, 
declining to < by autumn. —— Gs 
and especially Baetis, dominated Drift 
rates were greatest in late spring, around 1,000,000 
per 24 h, which are among the t values 
reported for small trout streams. Drift rates de- 
clined to < 100,000 d the summer, and shifts 
in the taxonomic composition are described. Multi- 
ple-regression analysis of the relati ip between 
drift rate and density, and the ind t varia- 
bles discharge, benthic density, and temperature 
showed that — typically was a 
predictor of 24 h rate, usually the best si 
predictor. In contrast, 24 h drift density most f 
ently was independent of discharge, in 
t this measure tends to correct for 
variation in discharge, as su; in the litera- 
oot Lesage this was not invariably true. Drift 
ity significantly correlated with benthic densi- 
ig in ‘ave of eight taxa inspected, thus seasonal 
declines in the benthos probably accounted for 
parallel declines in drift density. (Author’s ab- 


stract) 
W88-09632 


LIFE HISTORY, PRODUCTION AND FOOD 
HABITS OF PONTOPOREIA AFFINIS LIND- 
STROM (CRUSTACEA: AMPHIPODA) IN ME- 
SOTROPHIC LAKE ERKEN, 

pg Univ. (Sweden). Limnologiska Institu- 


R.K. RK. Johnson. 
Hydrobiologia HYDRB8, Vol. 144, No. 3, p 277- 
283, January 30, 1987. 4 fig, 1 tab, 24 ref. 


Descriptors: *Lentic environment, *Life history 
studies, *Productivity, *Food habits, *Crustaceans, 
*Amphipods, *Mesotrophic lakes, Benthos, Lipids, 
Lakes, Aquatic animals, Population density, Dy- 
namics, Europe, Sweden, Sediment sampler, Phy- 
toplankton, Water cone. Biomass, Water 
pant Life cycles, Population dynamics, Animal 
-—_ Detritus, Algae, Seasonal distribution, 
toms, Eutrophication. 


Pontoporeia affinis Lindstrom is a relict 
amphipod which often predominates the profundal 
benthos of lentic systems of the glaciated regions 
of Europe. The amphipods’ high lipid content 
(e.g., 33.1% dry weight) and high population den- 
sities suggest that Pontoporeia may play an impor- 
tant role in profundal trophic dynamics. The life 
history and feeding habits of Pontoporeia affinis 
were studied in mesotrophic Lake Erken, Sweden, 
during 1982 to 1983. Bottom samples were collect- 
ed from 8, 10, 12, 14, 16, 18, and 20 m depths in the 
profundal region of the lake, using an E! sam- 
pler; phytoplankton counts and biovolume enu- 
merations were made on water samples collected 
from 1 m depth using a 2.7 1 Ruttner sampler. The 
greatest densities and biomasses of P. affinis oc- 
curred at 12 m (662 individuals/square m and 118.2 
mg dry weight/square m, respectively) with values 
decreasing at the shallower and deeper regions. 
The life cycle of Pontoporeia was one year, with 
recruitment occurring in April, at which time the 
majority of the population consisted of individuals 
< 2 mm. Overall the gut content of Pontoporeia 
was predominantly composed of detritus (97.6%) 
with algae accounting for 2.3%. Annual produc- 


tion was highest at 12 m Cas 20 
and lowest at 16 m (8.1). The 
occurred during September, coleciding with the 
autumn —_ bloom. (Shidler-PTT) 
W88-09633 


dw/square m) 
production 


DILUTION BIOASSAYS: THEIR APPLICA- 
TION TO ASSESSMENTS OF NUTRIENT LIM- 
ITATION IN HYPEREUTROPHIC WATERS, 

North Carolina Univ., Morehead City. Inst. of 


Marine Sciences. 
For primary bibliographic entry see Field 7B. 
W88-09634 


—, OF SALMON og te EXCAVATION 
STREAM SUBSTRA’ BENTHIC 


TE 
COMMUNITY OF TWO SALMON (ON SPAWNING 
UND. CANTERBURY, NEW ZEA- 


and Fisheries, Christ- 
church (New a). Fisheries Research Div. 
M. S. Field-Dod; 


Hydrobiologia RBS, Vol. 15, p 3-11, Novem- 
ber 16, 1987. 6 fig, 2 tab, 20 ref. 


Descriptors: *Stream biota, *Salmon, Katy 4 
*Streambeds, *Benthic fauna, fag Wan Mides 
Zealand, Invertebrates, Detritus, tanding 
crops, Ecological effects, River beds, Benthos. 


The effects of nest, or redd, excavation by female 


ber 1982). The gross effects of salmon spawning on 
the streams appear to be: the loss of instream 
macrophytes, algae, and mosses; a loss of fines and 
detritus; and a modification of the pool-riffle char- 
acter. Redd excavation may be associated with a 
reduction in benthic standing crop of up to 83.6%, 
with only a minor effect on the benthic community 
structure. Benthic recolonization rates were similar 
for both spawning streams, with almost complete 
recovery after 95 days. (Author’s abstract) 
W88-09635 


EFFECTS OF PHYSICAL DISTURBANCE AND 
CANOPY COVER ON ATTACHED DIATOM 
COMMUNITY STRUCTURE IN AN IDAHO 


cae State Univ., Pocatello. Dept. of Biological 


ENCES. 
C. T. Robinson, and S. R. Rushforth. 
Hydrobiologia HYDRB8, Vol. 154, p 49-59, No- 
vember 16, 1987. 4 fig, 2 tab, 37 ref. 


Descriptors: *Stream biota, *Diatoms, *Ecological 
effects, *Canopy, *Aquatic plants, — 
items, Si Substrates, 


Tdaho, Specie itreams, 
pecies diversity, Amphora, Navicula, Coc- 
coneis, Achnanthes, Light intensity, Morphology. 


A field experiment was conducted to determine the 
effect of disturbance frequency on diatom commu- 
nities established on artificial substrates within an 
open-canopy and a closed-canopy site of a third- 
order stream. The open-canopy site (OCS) had a 
total of 80 diatom taxa colonizing the substrates, 
while the closed-canopy site (CCS) had only 55 
taxa. Cluster analysis revealed that the two sites 
had distinct diatom communities, although the 
most common species were similar between sites. 
There was no effect of disturbance frequency on 
species diversity at OCS; however, species diversi- 
ty significantly decreased as disturbance frequency 
increased at CCS. At OCS, Amphora 

increased in abundance as disturbance frequency 
increased, while Navicula lanceolata. abundance 
decreased as disturbance increased. At CCS, Coc- 
coneis placentula v. euglypta remained dominant 
regardless of disturbance frequency. The results 
suggest that some diatom species may be ‘shade 
adapted’, which may explain the site-specific re- 
sponses. In addition, diatom growth-forms may 
explain the within-site taxon-specific responses to 
disturbance. For example, Achnanthes sp. and 
Cocconeis sp., small horizontal forms, were pre- 
dominant on the high-disturbance substrates. Verti- 


40 


cal or large horizontal forms may be mechanically 
removed by a ysical disturbance allowing 
such small ho: forms to become abundant. 
Frequent dana, by maintaining the commu- 
ity in an early stage of doedsdennen. directly 
influences the diatom assemblages on rocks in 
streams. (Author’s abstract) 
W88-09637 


CONTRIBUTION FROM NITROGEN FIXA- 
TION (ACETYLENE REDUCTION) TO THE 
NITROGEN BUDGET OF LAKE TOHOPEKA- 
LIGA (FLORIDA), 

Florida Inst. of Tech., Melbourne. Dept.‘ of Envi- 
ronmental Sciences and 

F. E. Dierberg, and M. M. Sch einkman. 

Hydrobiol HYDRB8, Vol. 154, p 61-73, No- 
vaiien 16, 1987. 4 fig, 6 tab, 39 ref. 


Descriptors: *Limnology, *Lakes, *Nitrogen fixa- 
tion, *Acetylene Reduction, *Nitrogen ante, Ni- 
trogen, Diurnal distribution, Seasonal distribution, 
Algae, Anabaena, Florida, Wastewater disposal, 
Nutrients, Cycling nutrients, Water sampling, Sedi- 
ment sampler, Chromatography. 


Major point sources of nutrients to Lake Tohope- 
kaliga, a 8120-hectare lake belonging to the Upper 
Kissimmee Chain of Lakes in central Florida, are 
two wastewater treatment plants with combined 
flows of 25,000,000 gallons per day. Questions on 
the nutrient dynamics of have been raised based on 
the spatial distribution of total phosphorus, total 
nitrogen, inorganic nitrogen, and chlorophyll a. 
The two objectives in this investigation were: (i) to 
compare the annual average acetylene reduction 
activity among seven lake stations for both the 
water column and sediment and (ii) to 

what percentage of the total N input is contributed 
by nit fixation. At each station serum bottles 
were to two-thirds capacity with surface 
water. For the sediment samples, a Ponar dredge 
was used to collect surface sediment (2-10 cm 
deep, depending on the station location); then 25 
ml of sediment sl was inserted into serum 
bottles. Two-thirds of the samples were injected 
with acetylene; the remainder served as controls 
for natural biological ethylene production. After 
incubation, the samples were chromatographically 
analyzed for ethylene. Nitrogen fixation, as as- 
sayed by the acetylene reduction technique, ig 
vided 44% of the input of nitrogen to the 
during 1984. Ninety-four percent of the lake total 
fixation was found in the water column and associ- 
ated with Anabaena spp. The lake-wide average 
nitrogen fixation rate of 5.7 g N/square m/yr 
amounted to a mass loading of 497 metric tons of 
nitrogen for the year, and is one of the highest 
nitrogen fixation rates reported. (Shidler-PTT) 
W88-09638 


VERTICAL TRANSPORT AND ITS EFFECTS 
ON EPILIMNETIC PHOSPHORUS IN FOUR 
CALCAREOUS LAKES, 


Wisconsin Univ.-Madison. Water Chemistry Lab. 
For primary bibliographic entry see Field 5B; 
W88-09639 


MICRONUTRIENT AND PHOSPHORUS LIMI- 
TATION OF PHYTOPLANKTON ABUN- 
DANCE IN GEM LAKE, SIERRA NEVADA, 
CALIFORNIA, 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sci 


J. L. Stoddard. 

Hydrobiologia HYDRB8, Vol. 154, p 103-111, No- 
vember 16, 1987. 6 fig, 3 tab, 44 ref. Water Re- 
= Center, Davis, CA, Grant UCAL-WRC- 


Descriptors: *Limnolgoy, *Aquatic plants, *Iron, 
*Copper, *Phosphorus, *Nutrient requirements, 
*Phytoplankton, *Mountain lakes, Sierra Nevada, 
California, Algae, Chlorophyll, Carbon, Nitrogen, 
Plant growth, Biomass, Lentic environment, 
Chemical properties, Plant populations, Nutrients. 


Nutrient-addition experiments conducted during 
the ice-free seasons of 1983 and 1984 in Gem Lake, 
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California, indicate that algal biomass is limited by 
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PARTICULATE ORGANIC MATTER IN A 
MOUNTAIN STREAM IN THE SOUTH-WEST- 


CAPE, SOUTH AFRICA, 
Cape Town Univ. (South Africa). Dept. of Zoolo- 
For pany bibliographic entry see Field 2E. 
W88-09642 - 
MODELLING THE EFFECT OF ACIDITY ON 
MERCURY UPTAKE BY WALLEYE IN ACIDIC 
CIRCUMNEUTRAL LAKES, 
Michigan Univ., Ann Arbor. School of Natural 
F i bibliographic Field 5B. 
‘or primary entry see . 
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DISTRIBUTION OF FRESHWATER SNAILS 
IN THE RIVER NIGER moe IN 


SPECIAL REFERENCE 
ATE HOSTS OF SCHISTOSO! 
Danish Bilharziasis 


MALI WITH 
INTERMEDI- 


MES, 
Lab., Charlottenlund. 


For primary bibliographic entry see Field 5B. 
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PROTOZOAN COMMUNITIES OF THE FLINT 
RIVER - LAKE BLACKSHEAR ECOSYSTEM 
(GEORGIA, USA), 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 

J. R. Pratt, R. Horiwtz, and J. Cairns. 
Hydrobiologia HYDRB8, Vol. epee No. 2, p 159- 
174, May 20, 1987. 9 fig, 6 tab, 4 7 ref. 
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zoa, * Pa ey composition, *Species diver- 
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ir jutrients, Substrates, Ecosystems, 
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Aquatic 


Freshwater protozoa are poorly characterized in 
river ecosystems. We report here the richness of 
the protozoan biotas in relation to environmental 
gradients from an ecosystematic survey of a large, 
coastal plain river. Communities were collected 
from natural and artificial substrates concurrent 
hemistry analysis at 11 sites along the 
Flint River and Lake Blackshear i 
Community ery et the distribution of collected 
taxa in functional feeding groups, and the relation 
of communities to environmental gradients were 
evaluated. Two principal components determined 
from water chemistry data showed important 
downstream gradients of decreasing water hard- 
ness and increasing nutrient levels. Taxonomic 
richness was high: to 450 taxa were collected 


Sint eds pond he sebenelesns 
ificial s provi the ric collections. 


upstream to downstream, 
and photosynthetic forms were enhanced at nutri- 
ent enriched sites. Communities were strongly in- 
fluenced by increasing nutrient levels. Protozoan 
community bial com- 
munity composition reflects human influences on 





stract) 
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ROLE OF GROUNDWATER IN THE IMPACT 
OF CLIMATE WARMING ON STREAM SAL- 
MONINES, 
For primary Uibhograpbic entry see Field ZF 

‘or entry see Fi : 
W88-09677 ‘ 


SUCCESSION IN ZOOPLANKTON AND HY- 
DROPHYTES OF A SEASONAL WATER ON 
THE WEST COAST OF SOUTH 

of Nature and Environmental Conser- 
vation, Stellenbosch (South Africa). 


A. H. Coetzer. 
Hydrobiologia. HYDRB8, Vol. 148, No. 3, p 193- 
210, May 30, 1987. 8 fig, 1 tab, 54 
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to that of 1981 pega lower net annual 
——— (max. 92 g )W/sq m). The vegeta- 


AFDW/am) 1 


. Reserve carbohydrates were 
primarily starch and water-soluble sugars. Starch 
concentr2"‘ons varied between 71.5 and 24.7 mg/g 
AFDwW in the winter and summer, and total sugar 
concentrations between 24.9 and 20.2 mg/g 
AFDW, respectively. The non-reducing sugars 
tended to in summer and the reducing 
So The value of these reserves for 

growth and survival was assessed by 
plant carbon budgets for several sea- 
sons. It was concluded that C. demersum relies 


— 
thor’s 
W88-09680 


LONGITUDINAL DISTRIBUTION OF RIVER- 
INE BENTHOS: A RIVER DIS-CONTINUUM, 
Minnesota Univ., St. Paul. Dept. of Forest Re- 
sources. 

J. A. Perry, and D. J. Schaeffer. 

Hydrobiologia HYDRB8, Vol. 148, No. 3, p 257- 
268, 1987. 3 fig, 4 tab, 34 ref. Project MN-42-25 _ 


the Mclntire-Stennis ive Forestry Re- 
search Program and the USDA. 


*Spatial distribution, *Stream gradi- 
ent, * ».geollien, *Stream biota, River beds, 
Species distribution, Statistical analysis. 


We used several techniques to analyze 10-11 col- 
payne hepato De agar 





uirements. From the overall results it is eviden 

the ion of a water body that is sub- 

ject to human influences or accelerated natural 
should involve active 


USE UPON WATER 
ICULARLY 
ENRI LOWLAND 
a COMPARATIVE STUDIES OF THREE 


LOCHS IN SCOTLAND, 
Dundee Univ. (Scotland). Dept. of Biological Sci- 


ences. 
For primary bibliographic entry see Field 4C. 
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SEASONAL GROWTH OF THE SUBMERGED 
MACROPHYTE CERATOPHYLLUM DEMER- 
SUM L, IN MESOTROPHIC LAKE VECHTEN 
IN RELATION TO INSOLATION, TEMPERA- 
TURE AND RESERVE IRA’ 


CARBOHYDRATES, 
Limnologisch Inst., Nieuwersluis (Netherlands). 
Vijverhof Lab. 
E. P. H. Best, and H. W. C. Visser. 
Hydrobiologia HYDRB8, Vol. 148, No. 3, p 231- 
243, May 30, 1987. 4 fig, 4 tab, 28 


iptors: *Plant aon *Lakes, *Mesotrophic 
*Temperature 


lakes, *Solar _Tadiation, effects, Car- 


Seasonal growth of a Ceratophyllum demersum 
stand in Lake Vechten, The Netherlands, varied 
considerably durin; 1978, ‘79 and ‘81. The biomass 
was highest in 1981 (max. 115 g ash-free dry 
weight/sq m). The 1978 growth trend was similar 


an 


new community types. This punctuated 
caused by changes in stream physical 
uadass Uhamataistens te the rapid nature of the 
changes hampers the interpretation of | 
analyses. Techniques such as random skewers and 
pon age analysis of rarefied samples will prove help- 
ful in discerning pattern in stream benthos. (Au- 


INFLUENCE OF AGRICULTURAL PRAC- 
TICES ON THE BIOCOENOTIC STRUCTURE 


UE), 
Paris-11 Univ., Orsay (France). Lab. de Zoologie 
et d’Ecologie. 
For primary bibliographic entry see Field 5C. 
W88-09682 


EFFECT OF RAINSTORMS ON HETEROTRO- 
ACTIVITY IN A HYPER- 


LAKE, 
National Inst. for Water Research, Pretoria (South 
Africa). 
R. D. Robarts. 
Hydrobiologia HYDRB8, Vol. 148, No. 3, p 281- 
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286, May 30, 1987. 4 fig, 1 tab, 8 ref. 
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Vertical distribution, — letabolism, Densi- 
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Hartbeespoort Dam is a man-made lake which is 
located in the Transvaal Province of South Africa; 
it is hypertrophic due to the inflow of treates 
e effluents . This region has recently experi- 
por its most severe —— of the century. 
However, on three occasions in the summer rainy 
seasons of 1984 and 1985, major rainfalls (> 50 
mm) occurred which caused large inflows to the 
lake. Inflowing river water entered as a density 
Page causing marked silting of the water. Within 
the epilimnion (0-10 m) aed to these rainfalls 
chere was usually no variation of bacterial numbers 
with depth, but heterotrophic bacterial activity 
(glucose uptake) decreased with depth concomi- 
tant with primary production. With the increased 
river inflow bacterial numbers did not increase but 
bacterial activity at the bottom of the 
(10 m) increased to as high as 2.7 micrograms C/ 
L/h in January 1985, reversing the depth profile of 
bacterial activity within the This re- 
sulted in decreased glucose concentrations and 
turnover times. Heterotrophic activity 
creased by between 2.5 and 5 times. data 
demonstrate that storm events are important phe- 
nomena causing short-term changes in the metabol- 
ic activity of planktonic heterotrophic bacteria in 
lakes. (Author’s abstract) 
W88-09683 


NUTRIENT RESPONSES TO THE LIMING OF 
LAKE GARDSJON, 
— Univ. (Sweden). Limnologiska Institu- 


For p primary bibliographic entry see Field 5G. 
W88-09684 


MACROINVERTEBRATE ASSEMBLAGES IN 
PENNSYLVANIA (U.S.A.) SPRINGS, 

Juniata Coll., Huntingdon, PA. Dee of Biology. 
D.S. Glazier, and J. L. Gooch. 

Hydrobiologia HYDRB8, Vol. 150, a 1, p 33-43, 
May 30, 1987. 5 fig, 4 tab, 35 ref. NSF Research in 
Undergrad Institutions Grant BSR 8406400. 


uate 
Descriptors: *Macroinvertebrates, *Aquatic popu- 
lations. *Springs, *S 


Pennsylvania. 


Five distinct macroinvertebrate assemblages were 
identified using cluster analysis of the rank-order 
abundances of 13 orders in 15 freshwater springs of 
central Pennsylvania, U.S.A. A principal compo- 
nents analysis of 20 environmental factors indicat- 


gel substratum. Three other assemblages were 
ound in hardwater limestone springs: the peracari- 
dan-hydrobiid assemblage was characterized by 
dense macrophyte beds and a silt to cobble subetra- 
tum, the -triclad-glossosomatid assem- 
blage by a rubbly gravel-cobble substratum and 
relatively high discharge, and the peracaridan-hy- 
-oligochaete assemblage by a silty substra- 
tum and dense mats of green algae. Most of the 
common macroinvertebrate species were associat- 
— with physical, chemical, and (or) vege- 
ee beantena on enerally lacking. We 
een species pairs were gi ly e 
infer that pec el are primarily determined by 
the match between the environmental mosaic of 
individual springs and the ecological requirements 
of the available species, rather than by strong 
interspecific interactions. Species-environment as- 
sociations were assessed in an additional study of 
five closely neighboring springs in which some 
environmental variables of the wider study were 
nearly constant. (Author’s abstract) 
W88-09685 


MACRO-INVERTEBRATE COMMUNITIES OF 
TEMPORARY POOLS IN AN INTERMITTENT 
STREAM IN TROPICAL QUEENSLAND, 

James Cook Univ. of North Queensland, Towns- 
ville (Australia). Dept. of Zoology. 

R. E. W. Smith, and R. G. Pearson. 

Hydrobiologia HYDRB8, Vol. 150, No. 1, p 45-61, 
May 30, oe 12 fig, 5 tab, 27 ref. 


Descriptors: *Aquatic *Macroinverte- 
brates, *Intermittent streams, ‘Ietermitiont lakes, 


rary pools, 
ter Awne i Population density, Principal compo- 
nent analysis, Seasonal variation. 


Nine pools were studied in an intermittent stream. 
They were close to each other but differed in size, 
substratum, amount of shade and duration of water 
resence. Initial conditions were set by wet season 
Goalies. following which each pool developed its 
own character. Cluster analysis showed that com- 
munities changed substantially with time in both 

i and abundance, and that some 


ponents pores sho these 
changes were due eeeey 2 to the drying of tl the 
pools, and to seasonal Specialized drying 
communities developed in the pools of longer du- 
ration (up to 8 months), but not in the short-lived 
pools (3-4 months). Apparently similar numerical 
[nga Bane pone! meets oak yp: toed 
erent suites of predominant species. The diver- 
sity of the fauna (otal of 78 species) was high in 
Coghtgs. Tit galtera of developeent of tee poke 
regions. pattern o! elopment o' F 
communities was much as mys from island 
biogeography theory, except that there was no 
relationship between species richness and duration 
and size of pools. The complements were 
largely opportunistic, being governed by extreme 
environmental disturbance. (Author’s abstract) 
W88-09686 


MACROZOOBENTHOS OF THREE PENNSYL- 
VANIA LAKES: RESPONSES TO ACIDIFICA- 


TION, 
Univ., —— PA. Center for Marine 
and Environmental Studies. 

For primary bibliographic entry see Field 5C. 
W88-09687 


POSSIBLE CAUSES OF HIGH SPECIES DI- 
VERSITY IN TROPICAL AUSTRALIAN 
FRESHWATER MACROBENTHIC COMMUNI- 


TIES, 
Office of the Su Scientist for the Alligator 
Rivers Region, — Australia). 
P. M. Outridge. 
Hydrobiologia HYDRB8, Vol. 150, No. 2, p 95- 
107, uly 20° 1° 1987. 1 fig, 2 tab, 40 ref. 

iptors: *Species diversity, *Lakes, *Limnolo- 
gy, regions, *Macroinvertebrates, 
Benthic fauna, *Streams, Aquatic animals, La- 
goons, Riffles, Stream biota, Lentic environment, 
Australia. 


A total of 133 benthic macroinvertebrate species 
was recorded in four permanent freshwater la- 
goons (billabongs) and a stream riffle in the Magela 
Greek catchment, Northern Territory, Australia. 
101 species were lentic in occurrence. Each billa- 
bong supported at least as many species as larger 
tropical and Australian temperate lakes, and was 
an exception to the species-poor status of Austra- 
lian lentic macrobenthic communities. Greater 
than 98% of the total benthic biomass was contrib- 
uted by a mussel species; the remaining species 
combined standing crop was an order of 
tude lower than in Apr lentic systems, fortes 
highlighting the diversity of the Magela benthos. 
Rarefaction (removal of organisms) and predict- 
able environmental heterogeneity, both related to 
monsoonal variations in flow and water quality, 
were probably important determinants of the high 
diversity of these communities. (Author’s abstract) 
W88-09688 


EXAMINATION OF ASSOCIATION INDICES 
AND FORMULATION OF A COMPOSITE 
Semen of Fisheries and ome, i lington 

it oF i Oceans, Burli 
(Ontario). Great Lakes Fisheries Research Branch. 
For primary bibliographic entry see Field 7C. 
W88-09689 


INFLUENCES OF HABITAT AND SEASONAL 
SAMPLING REGIMES ON THE ORDINATION 
AND CLASSIFICATION OF MACROINVERTE- 
BRATE ASSEMBLAGES IN THE CATCHMENT 
OF THE RIVER WYE, WALES, 

University of Wales Inst. of Science and Technolo- 
gy, Cardiff. Dept. of Applied Biology. 

For primary bibliographic entry see Field 7C. 
W88-09690 


FLOATING VEGETATION MATS ON A 
PLAIN 


New South Wales Univ., Kensington (Australia). 
R. Hill, G. J. W. Webb, and A. M. A. Smith. 
Hydrobiologia HYDRB8, Vol. 150, No. 2, p 153- 
164, July 20, 1987. 


Descriptors: *Lakes, rei *Floating 
plants, *Flood plains, *Bi *Rivers, 
* Aquatic flora, *Insect behavior, “Drought, Plant 
populations, Population dynamics, Water buffalo, 
Australia. 


The floristics and physical structure of a floating 
mat of vegetation in the Finniss River area of the 
Northern Territory are described. During the dry 
season, floating mats contain green productive 
vegetation when the adjacent flood plains are dry 
and many of the plants are withered. At this time 
insects are more abundant on the mats than on the 
adjacent flood plain. Some flood plain vertebrates 
to concentrate their activity on floating 
mats during the dry season. During the period 
1963 to 1978 the area of floating mat in the Finniss 
River study area was greatly reduced, probably as 
a result of high densities of feral water buffalo 
(Bubalis bubalus). (Author’s abstract) 
W88-09691 


SEASONALITY OF MONSOONAL PRIMARY 
PRODUCTIVITY IN SRI LANKA, 

Calgary Univ. (Alberta). Aquatic Ecology Section. 
E. I. L. Silva, and R. W. Davies. 

Hydrobiologia HYDRB8, Vol. 1a No. 2, p 165- 
175, July 20, 1987. 7 fig, 4 tab, 34 


Descriptors: *Limnology, *Primary productivity, 

variation, *Phytoplankton, *Aquatic 
5a geen *Monsoons, *Lakes, Secchi disks, 
ight intensity, Artificial lakes, Photosynthesis, 
Euphotic zone, Sri Lanka. 


The relationship between phytoplankton primary 
production and seasonality of physico-chemical pa- 
rameters were examined for five man-made lakes in 
the dry-zone of Sri Lanka. Sri Lanka experiences 


logical 
ber) and South West (April - June) monsoons and 
the two inter-monsoons. A significant log linear 
relationship was found between Secchi disc depth 
and the depth of the euphotic zone which was 
lowest during the NE monsoon. Maximum mean 
photosynthetic rate ranged from 0.935 +/- 0.067 
SE to 0.479 mg O2/L/h +/- 0.115. ogee} pases 
gaye | which ranged from 0,378 g O2/sq m/ 
in the NE monsoon to 0.980 g O2/sq m/h in the 
SW monsoon showed significant season variation. 
This is shown to be determined either directly or 
mya | by the light regime. (Author’s abetbhct) 
88-09692 


DAPHNIA SIZE STRUCTURE, VERTICAL MI- 
GRATION, AND PHOSPHORUS REDISTRIBU- 
Notre Dame Univ., IN. Dept. of Biological Sci- 


ences. 
M. L. Dini, J. O’Donnell, S. R. iter, M. M. 
Elser, and J. J. Elser. — 





Hydrobiologia HYDRB8, Vol. 150, No. 2, p 185- 
by! ad 20, 1987. 4 fig, 17 ref. NSF Grant BSR- 


Descriptors: *Lakes, *Waterfleas, *Limaol 
;Daphnia, *Vertical distribution, ma 
“Phosphorus, *Phosphorus removal, neon re- 
stratification, 


Be Lory ye, Lape ae agama seb, srg waa 
daphnid assemb! were determined 


time courses of diel vertical migration suggested 
Cos ee eens be Coens 

hosphorus during summer in thermally strati- 
fd lakes (Authors abstract 


FISH PREDATION, LAKE ACIDITY AND THE 
COMPOSITION OF AQUATIC INSECT AS- 


Canadian Wildlife Service, Ottawa Nrerpyd 
pe primary bibliographic entry see Field 5C. 


LIMNOLOGY OF A HYPERTROPHIC RESER- 
VOIR STORING WASTEWATER EFFLUENT 
FOR AGRICULTURE AT KIBBUTZ NA’AN, 


ISRAEL, 

Hebrew Univ., Jerusalem (Israel). Dept. of Zoolo- 
For primary bibliographic entry see Field 5D. 
'W88-09695 


PRIMARY PRODUCTION AND NUTRIENT 
AVAILABILITY IN WET HEATHLAND ECO- 


SYSTEMS, 
Utrecht Rijksuniversiteit (Netherlands). Dept. of 
a Ecol ogy. 


B. Beltman, R. Bobbink, R. Kwant, 
ted M, Schmit 


as <ictaliate ay rag Vol. 8(22), No. 3, p 
25279, 1987. 2 fig, 6 tab, 16 ref. 


Yom are *Primary productivity, *Nutrients, 
Ecosystems, *Heathlands, *Shrubs, *Wetlands, 
ohne trients, Nitrogen, tog horus, Phos- 
rm Biomass, The Netherlands, 
itter, Decomposing organic matter. 


A comparative study was carried out on produc- 
tivity, nitrogen and phosphorus uptake and nitro- 
en and phosphate mineralization in wet heath- 
(central Holland) dominated by either Mo- 
linia caerulea (L.) Moench or Erica tetralix L. 
ates Seeere seerraasien woe enenontans Sixes sage 
lar measurements of the biomass of different plant 
parts. The mineralization of nitrogen and Lr pos 
rus was measured by incubation of undisturbed soil 
columns in the field, The mean above-ground 
duction of Molinia (513 g/sq m/yr) was about 
higher than that of Erica Erica (55 oo ge m/yr). Esti- 
mates of below-ground ere depended 
Salas on Wer Ded. aon omeeieaeh In each 
case, however, root production in Molinia was 
higher than that in Erica. The nitrogen mineraliza- 
tion was similar in both communities ogres g Lig 
m/yr). The mineralization is so high due to the 
large amount of humus and litter that had accumu- 
lated. The phosphate mineralization was equal in 
the two communities during 1982 (0.8-0.9 g P/sq 
m/yr), but in 1983 it was in communities 
dominated by Molinia. The 
production in Molinia can be explained almost 
Completely on the basis of the larger quantities of 
nitrogen and phosphorus that are withdrawn from 
dying plant aye at the end of the growing season 
and reused at the oS Se ee 
period. On the basis of comparisons between nitro- 
gen and phosphate mineralization rates and annual 
external input of these two nutrients, it can be 
concluded that in both communities about 75% of 
the nitrogen and about 95% of the phosphate that 
is available for uptake by plants is delivered by the 


decomposition of plant litter and humus. (Author’s 
abstract’ . 
'W88-09698 


FRESHWATER MUSSELS (UNIONIDAE) OF 
THE UPPER OHIO RIVER, GREENUP AND 
BELLEVILLE POOLS, WEST VIRGINIA, 


Schmidt. 
The Nautilus NUTLAS, Vol. ‘101, Soap 4, p 182- 
185, Nov. 6, 1987. 1 fig, 2 tab, 10 ref. 


: *Na rivers, *Ohio River, 
“hac, Aa c Papua et 
Faron ant a 5 est Virginia, Greenup 
Belleville Pool, West Virginia, Endangered 


i Geology and 
EGWSEI, Vol. 11, No. 1, p 107-114, Febranry 
1988. 5 fig, 3 tab, 27 ref. 


i : *Water chemistry, *Trace metals, 
*Fate of pollutants, *Lakes, *Anoxic lakes, Lake 
sediments, Sediment-water interfaces, Seasonal 
variation, Esthwaite Water, England, Metals, In- 
terstitial water, Sample eT Water sam- 
pling, Iron, ‘ganic carbon, Cadmi- 
um, Copper, Zinc, Hydrogen ion concentra- 
tion, Decomposing organic matter. 


prob! 

pre ag Parag Fag solved using Pad novel 
samy tec’ 

Secpanet it preflushed with N2 was used which 
eliminated the need for the conventional glove box 
and centrifuge techniques and which resulted in 
less handling of samples, faster subsampling of 
cores, and reduced possibility of sample contami- 
nation by oxygen or metal ions. Trace metal con- 
centrations remained low throughout the year in 


WATER CYCLE—Field 2 
Lakes—Group 2H 


both water column and pore waters. There was 
evidence for some remobilization at the sediment- 
water interface but sediments than 3 cm 
acted as a sink throughout the year. Variations in 


heavy rainfall. During the summer, concentrations 
of Cu and Zn in the waters overlying the sedi- 
ments were enhanced by release from decompos- 
ing algal material. Similarly, enhanced concentra- 
tions of Cd, Cu, Pb, and Zn were observed during 
periods of much reduced mixing during ice-cover. 
Although there were large seasonal variations in 
the concentrations of dissolved and particulate Fe 
and Mn, there were no comparable changes in the 
concentrations of trace metals. (Wood-PTT) 
W88-09708 


poe hye VARIATIONS IN THE LOOSELY 
SORBED D PHOSPHORUS ae OF THE 
SEDIMENT OF A SHALLOW AND HYPEREU- 
TROPHIC LAKE, 

Aarhus Univ. (Denmark). Botanical Inst. 

For primary bibliographic entry see Field 5B. 
'W88-09709 


IMPORTANCE OF STREAMLINING IN IN- 


STREAM, 
Towa State Univ., Ames. Dept. of Animal Ecolo- 


gy. 
For primary bibliographic entry see Field 6G. 
W88-09725 


NOTE ON THE PROBLEM OF USING BIO- 
LOGICAL SURVEYS TO ASSESS WATER 
QUALITY IN SMALL ALPINE TORRENTS, 
Milan Univ. (Italy). Ist. di Biologia. 

For primary bibliographic entry see Field 5A. 
W88-09727 


— PATTERNS OF SUSPENDED BAC- 
TERIA AND ALGAE IN TWO NORTHERN 

CALIFORNIA STREAMS, 

Oregon State Univ., Corvallis. Dept. of Fisheries 

and Wildlife. 

G. A. Lamberti, and V. H. Resh. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 110, 

No. 1, p 45-57, July 1987. 5 fig, 3 tab, 35 ref. 


: *Bacteria, *Algae, *Seston, *Seasonal 
variation, *California, Stream biota, Chlorophyll a, 
Water analysis, Chemical — Temperature 
effects, Geothermal studies, Detri 


Seasonal dynamics of suspended bacteria were 
studied for 24 months in two third-order Califor- 
nia, streams. In Big Sulphur Creek, a natural geo- 
thermal tributary (which increased water tempera- 
ture and altered water chemistry) elevated chloro- 
phyll a levels 10-fold and numbers of suspended 
bacteria 3-fold during most months. Chlorophyll a 
was highest (1-2 micrograms/l) in spring and 
summer, but bacterial numbers showed little tem- 
poral variation (100,000 cells/ml year-round). 
Little Sulphur Creek, a stream located in an adja- 
cent drainage that lacks significant geothermal ac- 
tivity, had low levels of suspended chlorophyll a 
(<0.5 micrograms/1): during most months. Little 
Sulphur Creek had high numbers of suspended 
bacteria only in autumn (1,000,000 cells/ml), which 
probably resulted from the decomposition of al- 
locthonous detritus. (Author’s abstract) 

'W88-09748 


RESPONSE OF THE PHYTOPLANKTON 
COMMUNITY TO WEEKLY ADDITIONS OF 

MONOAMMONIUM PHOSPHATE IN A DYS- 

TROPHIC LAKE, 

Waterloo Univ. (Ontario). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 

W88-09750 





Field 2—WATER CYCLE 
Group 2H—Lakes 


RELATIONSHIP BETWEEN ALGAL a. 
DISCHARGE AND STREAM ORDER IN A 
BOREAL FOREST WATERSHED, 

National Museum of Natural Sciences, Ottawa 


Archi ydrobiologie AHYBA4, Vol 119, 
No. 2, p 275-289, August 1987. 5 fig, 4 tab, 2 


Descriptors: *Aquatic plants, * *Stream 
order, *Limnology, *Storms, oe drift, Phy- 
toplankton, Climatology, Biomass, Diurnal distri- 
bution, Forest watersheds. 


SIO e's pine beet aes 
was investigated to determine the relationship be- 

tween diurnal drift pattern and stream order, the 
impact of storm events, and the relative impor- 


total biomass, several of the component species 
did. Response to a storm event varied with stream 
order. A first order stream showed a rapid increase 
in cell numbers followed by a rapid recovery as 
discharge decreased. A second o stream had a 
— buffered . In a sixth order stream, 
p Rage wed was delayed for several hours. Epi- 
a Ap meget oe remediate 325 9 
of al the ser-bt te: 
importance increasing stream © 
cresed ih importance durmg sorms. The ress 
hypothesis that algal drift is related to 
rhythms in division and not primarily to physi- 
cal factors. The stress of storm events temporarily 
disrupts this diurnal rhythm, with a rapid recovery 
of the drift to pre-storm levels. (Author’s abstract) 
W88-09751 


ROLE OF FISH AND BENTHOS IN THE NI- 
GARY BUDGET OF LAKE BALATON, HUN- 


Balatoni Limnologiai Kutato Intezete, Tihany 
(Hungary). 
I. Tatrai. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 110, 
No. 2, p 291-302, August 1987. 2 fig, 6 tab, 29 ref. 


Descriptors: *Benthos, *Midges, *Fish, *Nitrogen 
budget, *Chemical properties, *Lake Balaton, 
Aquatic animal, Aquatic insects, Aquatic plants, 
Phytoplankton, Nutrients, Metabolism, Ammonia, 
Excretion, Hungary, Aquatic life. 


The role of the benthophagous fish, bream, (Abra- 
mis brama L.,) and benthic Chironomidae in the 
nitrogen budget of Lake Balaton has been studied. 
It was found that fish excrete significant amount of 
ammonia which then becomes available for phyto- 
plankton. The metabolic release rate of ammonia 
ranged ego he 3-27.6 mg per individual per day, 


temperature of Lake Balaton. The estimated annual 

pes cer mabe gene chironomid larvae from 
aerobic sediments was 4 grams per square meter. 

Fish excretion and chironomid release make up to 

20% of the total annual nitrogen load to Lake 

Balaton. (Author’s abstract) 

W88-09752 


LAKE TITICACA A baa PHYTO- 
PLANKTON: SPECIES CO) 


TROPICAL AND TEMPERATE 
California Univ., Davis. Inst. of ore 
joranta. 


iologi . 
No. 3, p 365-385, September 1987. 3 fig, 4 tab, 55 
ref, append. 


Descriptors: *Lake Titicaca, *Aquatic plants, 
*Phytoplankton, Algae, Diatoms, Cyanophyta, 
Chlorophyta, Species composition, Primary pro- 
ductivity, Population density, Peru, Bolivia, Tropi- 
cal regions. 


Ph lankton of Lake Titicaca were collected 
biweekly during 1981-82. 170 species were found 
(including 86 Chlorophyceae, 47 Bacillariophy- 


ceae, and 19 Cyanophyceae). 128 species are new 
records. A genus-level florisitc com; with 31 
other lakes indicated that the Lake Titicaca flora is 
substantially different in composition from flora of 
temperate and most lakes. However, the 
fad eg sa of Lake Titicaca and four other 
sive lakes are relatively similar. Epilimnetic 
lankton _ weight pines = 511 mg/cu * 
lorophyll a (mean = 2.6 ome 
indicate “that ; Titicaca is meso-o 
but mean annual primary productivity is wi 
high. Relative abundance curves for dominant poe 
cies are similar to curves for other tropical and 
ms gn lakes. (Author’s abstract) 
ws 54 


SEASONAL PATTERNS AND WATER QUAL- 
ITY IN KING TALAL RESERVOIR, JORDAN, 
Jordan Univ., Amman. Dept. of Biological Sci- 


ences. 
For primary bibliographic entry see Field 5B. 
W88-09755 


POPULATION DYNAMICS OF THE PHYTO- 
PLANKTON COMMUNITY IN DOH-HOH- 
NUMA BOG, TSUKUBA CITY, JAPAN, 

= Univ. (Japan). Inst. of Biological Sci- 


Q. Lik Liu, and H. Se! 
Archiv fuer iydrobio logie et Vol. 110, 
No. 4, p 481-497, October 1987 . 9 fig, 37 ref. 


Descriptors: *Water pollution effects, *Aquatic 
erg *Phytoplankton, *Population dynamics, 

‘Doh-Hoh-Numa Bog, * Limnology, 
Growth, Aquatic habitat, Tsukuba City, Japan, 
— Phosphate, Nitrate, Temperature ef- 
ects. 


Function of the bog environment on population 
dynamics of the phytoplankton community was 
iy. Ia in Doh-Hoh-Numa Bog, Tsukuba Science 
poo. FF og as indicated by the phytoplankton 
influences of physiochemical and bio- 
logical environmental factors were analyzed and 
discussed in relation to the growth rates of pre- 
dominant .phytoplankters, where the growth rate 
of each phytoplankton species was determined by 
both the in situ method and the simulated in situ 
method — a chemostat. Ammonium was identi- 
fied as the limiting factor for the population 
growth of the predominant phytoplanton with 
phosphate and nitrate having the most profound 
effect on their growth among the non-limiting 
factors. Grazing pressure also had an important 
effect on the pop’ sion ayaamicn, ob8 seed aivaye 
detected one month following the formation of 
Lo bloom. (Hammond-PTT) 


PRELIMINARY OBSERVATIONS ON PRI- 
MARY PRODUCTIVITY AND PHYTOPLANK- 
TON ASSOCIATIONS IN THE VAAL RIVER 
AT BALKFONTEIN, SOUTH AFRICA, 

Orange Free State Univ., Bloemfontein (South 
Wk Dept. of Botany. 

, and J. C. Roos 

Archiv fuer Hydrobiologie AHYBA4, Vol. 110, 
No. 4, p 499-518, October 1987. 3 fig, 6 tab, 44 ref. 


Descriptors: “Aquatic | lants, *Phytoplankton, 

*Primary productivity, *Turbidity, *Productivity, 

*Vaal River, Diatoms, Cryptophyta, Chiorophyta, 

Biomass, Photosynthesis, Climate, Light intensity, 

Pie sry y, Mathematical analysis, Balkfontein, 
yu ica. 


The Vaal River represents a turbid system with 
light extinction coefficients ranging between 2.7 
and 6.2/m; the —_ of the photic zone ranged 
between 0.7 and 1.7 m. Si t levels of pro- 
duction were restricted to the upper 1 m, maxi- 
mum productivity in the depth profile, occurred 
between 0.0 and 0.25 m d epdies ohie tee ania at 
light saturation peasy at light intensities be- 
tween 320 and 600 microEinsteins/sq m/sec. 
Midday integral rates of primary productivity 
ranged between 18 and 288 mg C/sq m/hour, daily 
rates of areal photosynthesis between 147 and 2047 
mg C/sq m/day, and daily rates of areal photosyn- 


44 


thesis in the photic zone between 203 and 1204 mg 
C/cu m/day. Integral rates of primary productivi- 
ty and daily rates of areal Page omg: ame ytd 
correlated with Secchi disc depths and total dis- 
solved substances, and negatively with ight extinc- 

tion coefficients. Photosynthetic capacity ranged 
between 5. 5 — 21.6 d 21.6 mg C/me chlorophyll a/hour 
and between 0.013 and 
0.017 mg ee Canes chlorophyll a/hour/(microEin- 
stein/sq m/sec). Estimates of quantum yields 
(based on cosine irradiance) ranged between 0.0003 
= 0.0006 moles C/sq m Einstein absorbed/; ferent 

hyll a, and quantum yields between 0. 

peor 0.04 moles C/Einstein absorbed. Solar energy 
conversion efficiencies indicated that the percent 
conversion efficiency of PAR ranged between 0.03 
and 0.63. A centric diatom dominated mixed 
association assimilated C more efficiently than a 
chlorophyte dominated mixed algal association. A 
spring bloom, dominated by chlorophyte flagel- 
lates, displayed high productivity values under rel- 
atively clear water conditions, but assimilated C 
only slightly more efficiently than a cryptophyte 
dominated association which occurred under con- 
ditions of high turbidity. Turbidity, and thus sub- 
surface light-climate, together with total dissolved 
substances, appear to be more important factors in 
the control of phytoplankton biomass and produc- 
tivity than temperature. (Author’s abstract) 
W88-09758 


PELAGIC PREDATORS AND INTERFERING 
ALGAE: STABILIZING FACTORS IN TEM- 
PERATE EUTROPHIC LAKES, 

Oslo Univ. (Norway). Zoological Museum. 

A. Brabrand, B. Faafeng, and J. P. M. Nilssen. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 110, 
No. 4, p 333-62, October 1987. 11 fig, 54 ref. 


Descriptors: *Cycling nutrients, *Limnology, *Eu- 
trophic lakes, Phytoplankton, Crustaceans, Fish, 
Roach, Aquatic plants, Cyanophyta, Predation, 
Water properties, Chemical properties, Tempera- 
ture, Lake Gjersjoen. 


Two large pelagic limnocorrals were installed in 
Lake Gjersjoen, SE Norway, in 1979 (diameter 10 
m, depth 12 m) and 1980 (diam. 10 m, depth 20 m). 
The walls consisted of + poletylene 
foil (thickness 0.15 mm) and pouien was COvV- 
ered by netting of mesh size 7.9 mm. The corrals 
were supported by oil-spill booms and surrounded 
by wooden docks. Temperature, oxygen and pH 
stratifications in the corrals generally mimicked the 
conditions in the lake in 1979 and 1980, although 
the thermocline in the corrals was situated slightly 
closer to the surface. The effect of fish removal on 
zooplankton community structure and interfering 
algae (Oscillatoria) was investigated during 1979 
and 1980. Juvenile roach (Rutilus rutilus) (mostly 
of age 2+) equivalent to approximately 230 kg/ha 
were added to one of the enclosures in 1979 and 
1000 kg/ha in 1980, while there were no fish in the 
other corral. The absence of fish had apparently no 
major effect on water chemistry, phytoplankton 
and zooplankton, and the enclosures closely resem- 
bled the lake during autumn 1979. The experiments 
in 1980, initiated during the s spring phytoplankton 
peak, gave high abundance of carnivorous cyclo- 
poid co; in the enclosure without fish. This 
was followed by even lower numbers of efficient 
filter-feeders than in the lake, in which fish were 
the main zooplankton predator. As a result, filter- 
feeders were unable to influence successional pat- 
terns and species composition of phytoplankton, 
even when roach were absent. (Author’s abstract) 
W88-09759 


ZOOPLANKTON CONSUMPTION OF BACTE- 
RIA IN A EUTROPHIC LAKE AND IN EXPER- 
IMENTAL ENCLOSURES, 

Copenhagen Univ., Hilleroed (Denmark). Det 
Ferskvands-Biologiske Lab. 

O. Geertz-Hansen, M. Olesen, P. K. Bjornsen, J. B. 
Larsen, and B. Riemann. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 110, 
No. 4, p 553-563, October 1987. 3 fig, 2 tab, 35 ref. 


Descriptors: *Bacteria, *Limnology, *Eutrophic 
lakes, Crustaceans, Fish, Rotifers, Predation, Pro- 





ductivity, Trophic level, aquatic animals, Zoo- 
plankton, Lake Hylke, Food chains. 


pcre rt arena pendoetion, Hyman oat te 
lankton ingestion rate of bacteria were followed 
islet semecers fore sees 
lylke, Denmark, and in 
enclosures. In the lake, bacterioplankton net 
duction, ranged between 5 and 0 microgram C/ 
1/day, and crustacean zooplankton 
eters consumed from 23 to 66% EF on me 
— Ie ser se caroery aspects of zooplank- 
ton consumption of bacteria were studied in enclo- 





CHARACTERIZATION OF LIGHT REGIME 
CHANGES idge ay IRRADIANCE REFLEC- 
TANCE AMAZONIAN WATER 

PHYSICO-CHEM- 


= tie drobiologie AHYBA4, Vol. 110, 
No. 4, p 579-587, October 1987. 5 fig, 1 tab, i0 ref 


Descriptors: *Lakes, Physteoche regions, *Limnol- 
ogy, *Radiation, properties, 





terms of quanta (PAR), with cosine corrected un- 
whitewater (entry of Mie 


are connected to 
(= Amazon) and Rio Negro, respectively, by an 


inflow/outflow channel such that 

levels can fluctuate in response to the river levels, 

- by more than 10 m. To clarify methodologi- 
a of measuring underwater i 


water 


additional spectroradiometer was placed in a 
thes: oligotrophic lake in norther Germany. In 
rene, soar wae St OF Nee alee 
oa tropical water are well characterized by 


irradiance (ratio of 
downward radiation, PAR). (Hammond-PTT) 
W88-09761 


DISSOLVED ORGANIC MATTER IN COL- 
ORED WATER FROM MOUNTAIN BOG 
POOLS IN JAPAN: I. SEASONAL CHANGES 
IN THE CONCENTRATION AND MOLECU- 
LAR WEIGHT DISTRIBUTION, 

Yamagata Univ. (Japan). Dept. of Chemistry. 

Y. Satoh, S. Shoji, H. Satoh, and M. Takanashi. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 110, 
No. 4, p 589-603, October 1987. 5 fig, 1 tab, 45 ref. 


Descriptors: : “Limnology, *Organic Matter, *Bogs, 

‘Wetlands, *Chemical properties, *Seasonal varia- 
tion, *Japan, Nutrients, Dissolved organic carbon, 
Dissolved carbohydrate, Temperature effects, 
Water temperature. 


Changes in the concentrations of nutrients, dis- 
solved organic carbon and dissolved carbohydrate 
in four bog pools and changes in the molecular 
weight distribution of dissolved organic carbon 
and dissolved carbohydrate in one bas Mpc of 
Shibakusa-daira, which is an ombrotrop 

tain bog in northeast — were observed from 10 
June to 21 Oct., 1982. The concentrations of nutri- 
ents have been extremely low; rainwater seems to 
be the only source of nutrients. The concentrations 
of dissolved organic carbon and dissolved carbo- 
hydrate were significantly high as compared with 
those in other water bodies. The controlling fac- 
tors for the concentrations of dissolved organic 
carbon and dissolved carbohydrate are primarily 
water temperature, and water exchange during and 


Hydrobiclogie AHYBA4, Vol. 112, 
No. 1, p 1-20, March 1988. 9 fig, 3 tab, 35 ref. 


he lants, hyta, *Cell 
‘Aquatic p! ee ae 


by cytokinesis, 

were mostly observed between 15:00 and 19:00 hrs. 
Growth rates based on the frequency of division 
were fairly constant son partly done’ oa 
be ed . 


gical determinant. (Author's = 
stract 
'W88-09764 


SEASONAL CHANGES IN = 
IN GRO 


Hydrobiologie AHYBA4, Vol. 112, 
No. 1, Tp 2142 March 1988. 13 fig, 1 tab, 45 ref. 


Descriptors: *Wetlands, *Reed, a, *Pri- 
*Seasonal *Lake 


mary production, 
Maarsseveen, Biomass, The Netherlands, 
Plant physiology, Productivity. 


cg hese 


a 30g aah fee dry weigh 
m ee incubator was constructed for 
paw og production measurements ‘ae 
) in the field. Periphytic ope snag was 
ot high for a short period in spring (0.6 g 
pag Sealy pment The initial slope of 
vs. I-curve (oxygen production/chlorophyll 
vs. light Pg was highl p the 


upon reed 
1981- O81 198 i in L Maarse- 


unit substratum. The yearly Pp 

wan entetagl 00 be OF 5 Cane littoral zone 
and 558 kg C per total lake surface of the littoral 
zone. Annual epiphytic production on reed in this 
lake is less than 1% of total annual phytoplankton 
production. (Author’s abstract) 
'W88-09765 


NITROGEN METABOLISM IN LAKE KIZAKI, 
JAPAN: V. THE ROLE OF NITROGEN FIXA- 
TION IN NITROGEN REQUIREMENT OF 
PHYTOPLANKTON, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 

M. Takahashi, and Y. Saijo. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 112, 
No. 1, p 43-54, March 1988. 3 fig, 5 tab, 23 ref. 


45 


WATER CYCLE—Field 2 
Lakes—Group 2H 


joy = *Lakes, *Limnology, *Ph 
ton, * metabolism, *Plant physiology, * 
gen — — a Wticrogen, 
Ammonium, Nitrates, Japan, Nii nenepes, 
Radioactive tracers, Tracer studies, 

al variation. 


md 


and ammonium _and ni- 


nitrogen 

while nitrate did not affect nitrogen 
fixation where it was present even in relatively 
high concentration (> 10 microgram atom N/)). 
Ammonium was preferentially used by phyto- 
thers Sneazton wn 2 mcrogram om i 
w concentration was 1- poe on el pel 

sufficient to meet the 


Se cries nab cintem oom oh a ligh econ: 
tion. (Author’s abstract) 
'W88-09766 


PATTERNS OF ACCUMULATION OF ALKA- 
EARTH METALS IN THE TISSUE OF 

THE FRESHWATER MUSSEL VELESUNIO 

ANGASI (SOWERBY), 

Organisation, Laces Heights (Australis). Laces 

ucas Heights (Ai ucas 

Helghts Research 

R.A. Jeffree. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 112, 

No. 1, p 67-90, March 1988. 9 fig, 5 tab, 26 ref. 


Descriptors: * ® tic animal, 
*Mollusks, “Mussels, a zAltaling cr, 

Animal Animal ccumu- 
Chemical analysis, ‘Hydrogen phosphate, 


topes; Limnology, Autralia, B egela : Creek, Alli- 
ae River, Population exposure, Tissue analysis. 


“Tip setae ant ten of cxseaindon, weies nee 

tal conditions, of the alkaline-earth metals Ra226, 
Sistem ol uencnden dened tas ear 

Shaner ig ay of increasing size age were 
investi in three populations from Magela 
Creek i the Alligator Rivers Uranium Province of 
the Northern Territory, Australia. being a 
Ra226, Ba and Ca tissue concentrations 


ferences een pop 
Sextelictiens of aad tod Wd ilk Gn: coe ood 
Ca tissue concentration could be explained by dif- 


Positive correlations between both 
Pete inant @o dase eeeecaen ene 
port the hypothesis that these non-essential ele- 
ments are metabolic analogues of Ca; for Mg fewer 
and less si tt correlations were less support- 
ive of the hypothesis that Ra226 and Ba were 
metabolic analogues of Mg. Com between 
the rates of accumulation of the elements in mussel 
tissue gave the sequence Ra226 > Ba = Ca > Mg 
for mussels from two populations. The rate of 
accumulation was correlated with the stability con- 
stant of the hydrogen phosphate of the alkaline- 
earth metal. These data support the hypothesis that 
the differential rates of retention of ‘Tkaline-carth 
metals as phosphates in the granular its in 
tissue are directly related to their solubility. (Au- 
thor’s abstract) 





Field 2—WATER CYCLE 
Group 2H—Lakes 


W88-09768 


Akademiya Nauk SSSR, Leningrad. Inst. Ozerove- 
deniya. 

L ri Raspopov, T. D. A eng F. 
Vorontzov, and O. N. Dotzenk: 

Archiv fuer Hydrobiologie AHYBA4, Vol. 112, 
No. 1, p 115-124, March 1988. 5 fig, 11 ref. 


Descriptors: *Hydrology, *Waves, *Benthos, 
*Currents, *Sedimentation, *Onega Lake, Aquatic 
animals, Aquatic plants, Invertebrates, 

phytes, Sediments, Organic matter, Soviet Union. 


of benthos have been studied in two 
small bays (40.0 and 33.6) of Onega Lake (Soviet 
Union) with sharply different water dynamics. for- 
mulae for maximum bottom velocities were 
checked by field data. The difference between 
calculated and measured quantities averaged + or 
- 14%, the correlation coefficient being 0.92. Gaps 
in the Phragmites australis growth were observed 
were maximum bottom velocities were hi 


high 
to wash out bottom sediments, and the in- 
tase 
mum load (2000 
coenoses of Nup! 
where maximum bottom velocity was <0.2 m/s. 
An excessive accumulation of organic matter in 
sediments due to low mobility of the bottom water 
layer is a factor that limits the development of 
ery and invertebrate species in the guba Glubo- 
ya, with its slowed-up water dynamics. In the 
iba the develoment of flora and fauna is 
limited by intensified water dynamics, with result- 
en of nutrients from the ground, and 
instability of the substrate where organisms live. 


(Hammond- 
W88-09769 


AMINO ACIDS AS A NITROGEN SOURCE OF 
GROWTH OF OSCILLATORIA RUBESCENS 
D. C.: ECOLOGICAL SIGNIFICANCE, 

ae egy Academy of Sciences, Mikolajki. Inst. of 


sy heirs Feuillade. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 112, 
No. 1, p 125-142, March 1988. 7 fig, 5. tab, 56 ref. 


Descriptors: *Aquatic plants, 1p gg *Nu- 
trition, *E ication, *Amino acids, *Nitrogen, 
*Plant metabolism, *Plant physiology, ving no 
ton, Nutrients, Arginine, 7% Vi Lysine, 
nope es Repintic acid, Threonine, Glu- 


Utilization of arginine, serine, valine, lysine, ala- 
nine, glycine, aspartic acid, threonine and glutamic 
acid, alone or in mixtures, as the only source of 
nitrogen by Oscillatoria rubescens, was investigat- 
ed under laboratory conditions. At high concentra- 
Soon of calito aie sagen tn kel cileaeh ait 
at low concentrations used in continuous cultures, 
only arginine was used for growth. Special atten- 
tion was paid to chemical decomposition of amino 
acids in medium. Toxic effects of valine, aspar- 
tic acid, alanine and were observed at 
high concentrations. The present results suggest 
that the amino acids occurring in lake waters are 
not an N source for O. rubescens, because arginine, 
the only amino acid sw growth, does not 
occur in lake waters. eres fee ene 
Oscillatoriaceae in eutrophic and hypertrophic 
waters most likely are not due to a single environ- 
mental factor, but that increasing N and P loads 
create conditions favorable for their growth. (Au- 
thor’s abstract) 
W88-09770 


IMPACT ON THE SENJOGAHARA ECOSYS- 
TEM OF EXTREME RUN-OFF EVENTS FROM 


INMENTAL DISTURB- 
ANCE USING TWINSPAN AND DCA ORDINA- 
TION TECHNIQ 


E UES, 
Tokyo Univ. of Agriculture and Technology 


Japan). Faculty of Agriculture. 
Fer Ay Hd bibliographic entry see Field 2E. 


EFFECT OF TUBIFICIDS AND CHIRONO- 
MIDS ON PARTICLE REDISTRIBUTION OF 
See seed Lh 

iigata Univ. i0lo, 
for p pony bibliographic entry see Field 2J. 
'W88-09772 


TOLE (FOWLER, 1911) (OSTEICHTHYES, EN: 

GRAULIDAE), NO RIO RIBEIRA DE IGUAPE, 

EM REGISTRO (SP)), 

— de Pesca, Santos (Brazil). Secao de Aqui- 
itura. 

M. T. D. Giamas, H. Vermulm, and M. . Takino. 

Boletim do Instituto de Pesca, Vol. 13, No. 1, p 77- 

87, June 1986. 1 fig, 9 tab, 10 ref. 


iptors: *Rivers, *Limnology, *Aquatic ani- 
mals, *Fish, *Physicochemical. properties, Turbidi- 
ty, Conductivity, Electrical properties, Silica, Cal- 
cium, Alkalinity, Ribeird de Iguape River, Brazil. 


The capture of ‘manjuba’ (Anchoviella lepidentos- 
tole) and ve gh mage Lange grr: Aer 
water of de River at 3 locations 
(Boa Vista, Ponte, and do agent in a 
municipality (Soa Paulo, Brazil 
Samples were collected from October 1 1978 to 78 to Sep 
cma 1979. The locations and =e which 
est captures occurred are repo The most 
it differences noted were among the lim- 
oneteiy factors — electrical conductivity, 
and silica and calcium content. (Au- 
thor’s pe iM 


W88-09774 


JACARE 


FISIOG! IMORFO 
GEO LOGIA, PEDOLOGIA E HIDROLOGIA) E 
USO DO SOLO 
Instituto de Pesca, Santos (Brazil). Secao de Lim- 


salem. 

Maier, and M. Tolentino. 

Boletim do Instituto de Pesca, Vol. 13, No. 1, p 

121-133, June 1986. 1 fig, 12 ref. 

Descriptors: *Ecosystems, *Hydrography, 

*Rivers, *Physiography, *Geology, *Geomorpho- 

logy, *Jacare Pepira River Basin, Catchment 
Brazil, Soils, Maps, Vegetation, Land use, 

Chemical composition. 


Tie pro beat ohn andy of Jacare Pepira River 
Basin ecosystem, Brazil. The basin is 2612 sq km. 
Its main channel is formed around 22 deg 30 min S 
and 47 deg 55 min W at- 960 m altitude and 
discharges into the Tiete River on the right banks 
i ag 2 in Sad Oe 32 ee , 400 m 
— ial sub-system study was 
Sioa enlairs on the interpretative method of map 
superpositions. Through description and interpre- 
tations of the interrelationships among the physio- 
graphic elements themselves and among the phy- 
siographic elements and the soil use in adjacent 
areas, the recomposition of the hydrography of the 
Seare Pepira Basin is presented. Vegetation, land 
use, and water chemistry are discussed. (See W88- 
09776 thru W88-09777) (Author’s abstract) 
'W88-09775 


ECOLOGY OF JACARE PEPIRA RIVER 
BASIN: MAJOR IONS (SAO PAULO STATE OF 


BRAZIL). (ECOLOGIA DA. BACIA DO RIO 

JACARE. PEPIRA: IONS DOMINANTES, SAO 
PAULO, BRASIL), 

Instituto de Pesca, Santos (Brazil). Secao de Lim- 

nologia. 

M. H. Maier, M. Takino, and M. Tolentino. ; 

Boletim do Instituto de Pesca, Vol. 13, No. 1, p 

135-151, June 1986. 2 fig, 5 tab, 42 ref. 


Descriptors: *Ecosystems, *Jacare Pepira River 
Basin, *Water chemistry, *Rivers, *Ions, Conduc- 
tivity, Electrical properties, Seasonal variations, 
Carbonates, Calcium, Chlorine, Iron, 

— Sodium, Sulfites, B Brazil, Nitrites, Am- 


The Jacare Pepira River Basin is part of Parana 
Basin which is the biggest hydrographic basin of 
South Brazil. It is located in the central part of Sao 
Oe en ee oe ee 
© seasons: warm and rainy (October-March) and 
cold and dry (April September). A monthly’study 
undertaken during two years (October 1978 - Sep- 
tember 1980) showed that the Jacare Pepira River 
water quality can be defined by median values of 
electrical conductivity and ionic content distribut- 
ed as 57.2 HCO3, 21.0 Si, 5.2 Ca, 4.7 Cl, 3.4 Fe, 2.5 
Mg, 2.4 K, 2.0 Na, 1.0 N-NH3 and 0.3 eae 
— cae on mg/l data) (mg/l). The 
ecie therethe op ocahpe 


oe 12.4 C1.(%) in 
total 0.525 meq/1 anions (30.31 mg/1). Sulfate ions 
were undetectable with the method used. This 
paper discusses the relation between monovalent 
and divalent cations. (See also W88-09775) (Ham- 


'W88-09776 


LIMNOLOGICAL AND CLIMATOLOGICAL 
STUDY OF PARQUE ESTADUAL DE CAMPOS 
pe ng BR FY 


AMENTO ‘UTA ARCO-IRIS, 
SALMO IRIDEUS GIBBONS), 
Instituto de Pesca, Santos (Brazil). Secao de Lim- 
nologia. 
L. T. Schroeder-Araujo, H. L. Stempniewski, M. 
N. Cipolli, L. E. Santos, and M. Santo-Paulo. 
Boletim do Instituto de Pesca, Vol. 13, No. 2, p 63- 
16, December 1986. 6 fig, 9 tab, 29 ref. 


Descriptors: *Rivers, *Water quality, *Benthos, 
*Limnology, *Climatology, *Trout, Parque Esta- 
dual de Campos do Jordao, Growth, Benthic 
fauna, Benthic environment, Temperature, or 
tation, Physicochemical properties, Brazil, Par! 


The benthic community and some physical and 
chemical characteristics of the water of four rivers 
of the Parque Estadual de Campos do Jordao were 
pers The investigations were conducted in five 

ms through monthly collections from March 


section. The results show that the 

hambora and Casquilho streams have conditions 
ees oe Soe pucai-Guacu stream is 
not ee le for oe noes of be fish. The data 
on the temperature rain suggest, according to 
Koeppen’s oe a that the climate $ a 
region is i.e., a Subtropii temperate) alti- 
tude, mesothermic and humid, without drought 
and with the average temperature of the hottest 
month inferior to 22 C. (See also W88-09780) (Au- 
thor’s abstract) 

'W88-09779 


USE OF MACROBENTHOS AS INDICATORS 
OF THE WATER QUALITY IN THE RIVERS 
OF PARQUE ESTADUAL DE CAMPOS DO 





bees ee SP (ORGANISMOS Rete peed 
COMO INDICADORES DA QUALIDADE D. 
AGUA DE RIOS DO — ESTADU. 
ae DO JORDAO, SP), 

de Pesca, Santos (Brazil). Secao de Lim- 


nologia. 
For primary bibliographic entry see Field 5B. 
‘W88-09780 we 


MEASUREMENT OF BACTERIAL GROWTH 

RATES IN SUBSURFACE SEDIMENTS USING 

THE INCORPORATION OF TRITIATED THY- 

MIDINE INTO DNA, 

Hn pos Univ., OH. of Bio! resacic. OD - 
lor primary bibliographic entry see 

W88-09790 


MICROBIAL COMMUNITIES IN THE SATU- 


Lager = Univ. O ronaseagh R.). iad 
lor primary bibliographic entry see 
W88-09792 


PARTITIONING OF MANGANESE, IRON, AR- 

SENI! LEAD, COPPER, ZINC, 

COBALT AND NICKEL IN SEDIMENTS FROM 

Oka: Uni Kurashiki (Japan). Inst. for Agri- 
yama Univ., japan). for 

For primary bibliographic entry see Field 5B. 

W88-09801 


ery ee BEHAVIORS OF HEA’ 


VY 
AND ANOXIC SEDI- 
pect OF A FRESHWATER 


POND, 
tral Research Inst. of Electric Power Industry, 
Tokyo (Japan). 
M. Sakata. 


pi of Earth ya University 


Science Ni 
JEASAD, Vol. 35, No. 2, p 381-397, December 
1987. 5 fig, 1 tab, 39 ref. 


pg aller aye *Heavy metals, — 
xides, 


The diagenetic behaviors of manganese, iron, 
copper, lead, zinc, cadmium, ammonium and phos- 
Bake in tha oneal enlienant of. Eaiientel pond, 
Reservoir, Japan, were examined using an in situ 

submerged chamber, through interstitial water and 
sediment analysis. and ammonium were 
released continuously the sediment into the 
chamber 


LIMNOLOGY OF A SUBTROPICAL LAKE, 
BHIMTAL (U.P.), INDIA, 
D.S.B. Constituent Coll., Naini Tal (India). Dept. 


of Zoology. 
Limnology (Berlin) Li LMNOAS, Vol 18, No.1 
15-27, September 1987. v7 fags 3 taby 37 vot ped 


cacy, total alkalinity, electrical 
NO3-N and Se and low dissolved 
bm doses gh os se 
the lake as a mesotrophic water body. Algal 
tlanun. weal-sualy present. The phytoplankton 
SGedaadae & = nie tan Gch odes ba tome 
i (r= 6) with each other. In terms 
caseind. dos af ek eho Gal smnaiacbane 
size yto- zooplankton 
ee: eee 
supported a good 
pete fishes (herbivore and omnivore’ ‘ omnivore). ivo- 
were completely absent. (Sand-PTT) 
W88-09805 . 


PHYTOPLANKTON POPULATION DYNAM- 
ICS AND CHEMICAL CHARACTERISTICS OF 
THE SEDIMENTS OF THE SALIHIYAH 


University Coll., (Wales). Dept. of Plant 


For primary bibliographic entry see Field 5C. 
W88-09806 a: 


AND COMPULSORY BIOLOGICAL 
DRIFT IN A SYSTEM OF 
STREAMS UNDER UREA TOP-DRESSING OF OF 
THE WATER CATCHMENT 
Fi uibliozoniac Field 5C 

or primary entry see 4 
W88-09807 


COMPARATIVE PRIMARY PRODUCTION IN 
Corum POND AND RIVER SYSTEM AT BHA- 


GALPUR, INDIA, 
ee Univ. gag Post-Graduate Dept. of 


De Cc. ha, and B. 
i in) LMNOAS, — 18, No. 2, p 
313-316, 1987. 1 fig, 1 tab, 1 5 ref. 


pe pare weg gga 
rimary pi a. community respiration 
; hy padaetion of the 


auch ahdes tn leslie eyetices’ Gat told wetaho- 


dies. (Author’s abstract) 
W88-09808 


AUTOCHTHONOUS 
TION IN 


CALCITE PRECIPITA- 
HARDWATER LAKES OF THE 


PLATTE), 
Akademie der Wissenschaften der es Jena. 
Zentralinstitut fuer Mikrobiologie und Experimen- 


telle Therapie. 
R. Koschel, G. Proft, and H. Raidt. 
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WATER CYCLE—Field 2 
Lakes—Group 2H 


Limnologica (Berlin) LMNOAS8, Vol. 18, No. 2, 
317-338, De December 1987. 11 fig, 9 tab, 76 r 


Descriptors: *Limnology, *Mesotrophic lakes, 
Po ares oo lakes, Dapcaktion’ "¢ lakes, *Chemistry 
Caiite, Primary predoctivity, Nutents; Trophic 

\vity, Nutrients, Trop! 
level, Eutrophication, Mecklenburg Lake District, 
East Germany. 


The spatial and temporal distribution of CaCO3, 
CO2, and Ca concentration were analyzed and 


Lake Stechlin and 0.14 g CaCO3/cu 
m in the eutrophic Lake Dagow. From the obser- 
vations and from scenario analysis with the ecolog- 
ical lake model SALMO the overall conclusion 


RINIHUE, 
Universidad Austral de Chile, Valdivia. Inst. de 
Zoologia. 
H. Campos, W. Steffen, G. Aguero, O. Parra, and 


L. Zuniga. 
Limnologi lin) LMNOA8, Vol. 18, No. 2p 
339-357; December 1987. 11 fig, 8 tab, 26 re! 
Direccion de Investigacion of Universidad Austral 

de Chile Grant S-83-49. 


Descriptors: *Limnology, *Oligotrophic lakes, 
*Phytoplankton, *Zoop! *Primary produc- 
tivity, Nutrients, ante, a, Nitrates, Phos- 


F variation, distribution, 
urbulent flow, Stratification, Lake Rinihue, 


Lake Rinihue is located in the Andean pre-moun- 
tain area at an altitude of 117 m. The lake has an 
area of 77.5 sq km and a maximum depth of 323 m. 

It is is an oligotrophic temperate warm-monomictic 
lake. Its main physical and chemical factors were 
studied monthly for one year. The vertical distri- 
bution of phytoplankton was analyzed qualitatively 
and quantitatively, as well as the concentration of 
chlorophyll a, primary production and zooplank- 
ton abundance. The abiotic factors that best ex- 
page ge Mica segregate 
were assessed by factorial and step by step multiple 
analyses. The low inflow of nitrate and 
hosphates is responsible for the lake’s oligo- 
trophy. Other plant nutrients exhibit only small 
variations. The phytoplankton appears to be adapt- 
ed to the oligotrophic conditions, with big cells 
which can remain in the water due to 
high water turbulence and that are capable of 
capturing low concentrations of nutrients under 
the turbulent conditions. During lake stratification 
the phytoplankton shows a low diversity with the 
dominance of a few species, Melosira hustedtii 
being the most important. The concentrations of 
chlorophyll are not closely related to assimilation 
rates over the course of the year. The primary 
roductivity is low with maxima in early summer 
eo The zooplankton shows several 
maxima, the highest one occurring in autumn, and 
a marked succession of species. (Author’s abstract) 
W88-09810 


DISSOLVED OXYGEN REGIMES AND THE 
LEVEL OF EUTROPHICATION IN SURIN- 





Field 2—WATER CYCLE 
Group 2H—Lakes 


SAR, A SUB-TROPICAL FRESHWATER LAKE 


fo has INDIA, : 
Agricultural Univ., Ludhiana (India). 
HS. Dept of Zeon. M. K. J 
(Berlin) LM LMNOAS, Vol. 18, No. 2, p 
359-364, ber 1987. 5 fig, 20 ref. 


: “Limnology, *Eutrophic bs Di 
varia! 


Limnologica (Berlin) LMNOA8, Vol. 18, No. 2, 
381-403, December 1987. 7 fig, 10 tab, Sa tee 


*Streams, 
oVepebation, *Aquatic ecosystems, Water level 
—— Carp, Fisheries, Eutrophication, Suc- 


The vegetation of agric 

thapuaplion too Geectbad Wis i 

the effects of utilization, ¢.g. water level fluctua- 
tions, intensive carp rearing and eutrophication. 
Special emphasis is on the succession and annual 
dynamics of the shore vegetation. (Author’s ab- 


stract) 
W88-09812 


BACTERIAL Ra pg OF DISSOLVED 


UKTEN), 
der Wissenschaften der DDR, Jena. 
Zentralinstitut fuer Mikrobiologie und Experimen- 


Limaclogs (Be lin) LMNOAS, Vol. 18, No. 2, p 
ber 1987. 4 fig, 7 tab, 50 ref. 
Descriptors: “Limnology, *Olig 
“Eutrophic lakes, *Bacteria, *Algae, 
ton, *Primary productivity, Cites dioxide, 
Carbon radioisotopes, a 


Organic compounds, Organic carbon, Photosyn- 
thesis, Lake Stechlin, Lake Day Dagow, Germany. 


panne use of photoassimilated com 

was studied in two lakes of the Lake Steck- 
area in the summer months. 

tion, exudation and assimilation of exu- 
dates were measured with the carbon-14 method 
and a particle size fractionation technique. Produc- 
tion of carbon-14 CO2 was employed as an esti- 
mate of the mineralization of carbon-14 labeled 
—— unis cata matter. Methodologi- 
or a preferential application of natural 
eee substrates for estimation of in situ bacterial 
activities are discussed. In investigations with natu- 
tal phytoplankton populations average exudation 


ophic lakes, 
ytoplank- 


close coupling 
and bacterial metabolism. (Author’s Setract) 
W88-09813 


ae ee LMNOAS, Vol. i) es 2,p 
423-430, 1987. 2 fig, 5 tab, 29 


Descriptors: *Limnology, *Macroph 
*Decomposition, Beech trees, Littoral zone, Sedi- 
mentation rates, Primary productivity, Lake Stech- 
lin, Germany. 


et Be ee oe oes 
5 was 1111 a oe 
Sat telnet wee. 60% of this material 
were beech leaves 


abstract 
W88-09814 


aes BIOTIC hay ont OF THE 
COMMUNITY IN A SMALL ILLINOIS 


STREAM. 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Fisheries and Wildlife Sciences. 
For primary bibliographic entry see Field 7B. 
W88-09818 


EFFECTS OF VARIABLE STREAMFLOWS ON 
GROWTH OF SMALLMOUTH BASS IN THE 
MAQUOKETA RIVER, IOWA, 

Iowa Dept. of Natural Resources, Manchester. 
Northeast District Headquarters. 

For primary bibliographic entry see Field 81. 
W88-09821 


USE OF ZOOPLANKTON SIZE 

IMMUNITY STRUCTURE OF FISH 
POPULATIONS IN FRESHWATER LAKES, 
Cornell Univ., Ithaca, NY. Dept. of Natural Re- 
sources. 
For primary bibliographic entry see Field 81. 
‘W88-09822 


CORRELATIONS OF REGULATED LAKE 
LEVELS AND CLIMATIC FACTORS WITH 
ABUNDANCE OF Sy ee a eee 
WALLEYE AND YELLOW PERCH IN FOUR 
LAKES IN VOYAGEURS NATIONAL PARK, 
Voyageurs National Park, International Falls, MN. 
For primary bibliographic entry see Field 81. 
W88-09825 


ILLINOIS, 
Western Illinois Univ., Macomb. Dept. of Biclogi- 
cal Sciences. 
A pimbapan aetna 


North American Journal 80, Fal 7 
NAJMDP; Vol. 7, No. re Pad Pg tee h nas took 987. 5 


tab, 21 ref. Federal Aid 
F-39-R. 


Descriptors: * fisheries, *Fish management 
*Fish Rating, “Be “Spilveys ish populations, Bass, 
—_ ae Seen. ish Spring L ee Sea- 


h striped bess (striped bass 
ili i M. ) from 
1983 at rates of 20-30 fohyhectare. 


sades, NY. 
For primary bibliographic entry see Field 7B. 
W88-09843 


ALKALINITY AND MAJOR ION BUDGETS 

= A MASSACHUSETTS RESERVOIR AND 
WATERSHED, 

ae usetts Inst. of Tech., Cambridge. Dept. of 

For primary bibliographic entry see Field 5C. 

W88-09844 


DENCE FOR N AND P LIMITATION IN SOME 
OLIGOTROPHIC LAKES, 

British Columbia Univ., Vancouver. Dept. of 
Botany. 

C. A. Suttle, and P. J. Harrison 
i and 


Limnology hy LIOCAH, Vol. 33, 
No. 2, p 186-202, March 1988 
Fisheries and 


88. 5 fig, 7 tab, 75 ref. 

Canada, Science Subvention 

-_ 65-1849 and NSERC of Canada Grant 67- 
0128. 


: *Cycling nutrients, *Lakes, *Ammo- 
propertis, Oligotophic lakes, Absorption, Phyto- 
plankton, then,’ Caadens “Cpe culture, — 
yta, Chrysop 
Distoms, Niizachia, Chlorophiyts: Scenedemmas’ 


Natural NS ee 
were grown in daily-dilution culture (0.50/d) at six 
N:P supply ratios (5:1, 10:1, 15:1, 25:1, and 45:1; by 
atoms), to create f P-limited 
conditions. 


subsamples were removed for 
saturated phosphate and ammonium w 
A relationship 


was found between 


h S 





to uptake rates and N:P 
supply ratio, indicating that this index was sensi- 
tive to the N:P supply ratio under which phyto- 





sg are grown. Community 


supply among 
munity. ee hae :P su 
the lakes ranged from 18:1 to > 
Results of these 
limitation by N 
W88-09845 


ly ratios in 
:1, as well. 
or a 

times. (Author’s abstract) 


DISCOVERIES AND TESTABLE HYPOTH- 
ARISING FROM COASTAL ZONE 
COLOR SCANNER IMAGERY OF SOUTHERN 
LAKE MICHIGAN, 

Wisconsin Univ., Milwaukee. Center for Great 
Lakes Studies. 

C. H. Mortimer. 

Limnology and hy LIOCAH, Vol. 33, 
No. 2, p 203-226, March 1988. 13 fig, 1 tab, 41 ref. 
NASA Grant NAG 5-209 SI and NOAA Grant 
NA 81 RA C00130. 


Descriptors: *Lakes, *Limno! 
ing, *Satellite techno! 
oa 


AS, Lake Michigan, Syeon. Synop- 
i | analysis, Water egy 4 


ture, ytoplankton, Sediment transport, Dis- 
solved solids, Upwel Snie inter- 
faces, Aquatic fronts, Hi 


CZCS (Coastal Zone Color Scanner) images, 

fined mainly to the southern besin of Lake Michi. 
during the warm-up phases of 1979, 1980, and 
981, have furnished tools for reconnais- 


spended by storms, and extensive temporary 
trapping of river-derived dissolved organic matter 
ne between the shoreline and 
thermal front. Intermittent 
and variable inputs of gelbstoff, whic! 


coastal waters, Siders sastar innpgtioetle 
the CZCS algorithms successfully used in ocean 
studies for atmospheric correction and for quantifi- 
cation of phytoplankton chlorophyll. That 
pointment no’ there is a fa 
match of the cov isi 


ry lynamics 
its coupling with phytoplankton distributions. (Au- 
thor’s abstract) 
‘W88-09846 


MACROFAUNA AND ENVIRONMENT OF 


ISLANDS, 
Seattle National Fishery Research Center, WA. 
J. A. Maciolek, and J. I. Ford. 
Bulletin of Marine Science, Vol. 41, No. 2, p 623- 
632, September 1987. 2 fig, 4 tab, 14 ref. 


Descriptors: *Islands, *River flow, *Aquatic ani- 
mals, * Aquatic se ec *Limnology, Species com- 
position, Population dynamics, Taxonomy, Fish, 
Caroline Crustaceans, Aquatic insects, 
Comparison studies, Species diversity, Nanpil- 


Kine Coll., London (England), Dept. of Bi 
's X E 
wee ae ield 4C. 


IOMYCETES IN THE RIVER KELVIN, 


‘ransactions Botanical Society of Edin- 
berah, Vol.-45, No. 2, p 141-148, 1988. 2 fig, 4 tab, 


Descriptors: *Rivers, *Aquatic fungi, *Hyphomy- 
cetes, *Spores, *Limnology, *Species composition, 
eg plants, *Aquatic habitats, Seasonal varia- 

Vegetation, River Kelvi Detritus. 


ie Dameware ams of Gs River Kate ont 

its tributary, the Allander Water, was sampled 

during October 1986 to January 1987. Twenty 

Saagtee digvte Gok Lamamity saute 
curvula Lemonniera 


Transactions of the Botanical Society of Edin- 
vara Vol. 45, No. 2, p 149-155, 1988. 4 fig, 1 tab, 


Descriptors: *Aquatic fungi, *Hyphomycetes, 
ata indians *Species composition, *Spa- 

distribution, Seasonal variation, Vegetation, 
Streams, Scotland, Comparison studies, Botanic 


The ophompren pom of Bo somes ip Oe Bock 
Garden of the Royal Botanic 


was samples durin i~ — of A vadigoes v2 yea Bick, 
three most common 


still present in February and March had 
quite considerably in number. Compari- 


WATER CYCLE—Field 2 
Lakes—Group 2H 


sons are made between the samples and also with 
other similar studies conducted elsewhere. (Au- 
thor’s abstract) 


Hamburg Univ. Gomes, F.R.). Tne fuer Hy- 
drobiologie und 


Cc. W. Heckman. 
Archiv fuer Hydrobiologie, Supplement Vol. 75, 
Ra he No. 1, p 1-117, October 1986. 12 fig, 14 





: *Wetlands, *Dikes, *Elbe Estuary, 
*Tidal effects, *Species iti i 


A eite f the pl l ct i 
Sategion! Mian af waileels ainag 


species by those typical of lentic or terrestrial 
habitats. Althou tee ge i sar pew art pe 


iologie, Supplement Vol. 74, 
Prag el a ¥ p 288-314, December 1986. 7 fig, 
6 tab, 92 


Descriptors: *Reservoirs, *Forests, *Flooding, 
*Wetlands, *Missouri, *Limnology, Cycling nutri- 
ents, Seasonal variation, Biomass, Limitirg nutri- 
ents, hytes, Zooplankton, Aquatic mo 


Aquatic Salinity, 
— Duckweed. 


Productive wetlands in southeast Missouri, charac- 
terized by low salinity, were studied from 1981- 
1983. Nutrient chemistry was related to water 
level management of individual sites. A permanent- 
ly flooded reservoir had the lowest nutrient con- 
centrations, periodically drained marsh sites con- 
tained moderate nutrient levels, and autumnally- 
flooded forest sites had the hi nutrient con- 
centrations derived from leac of leaf litter. 
Nutrient concentrations in the forested sites 
reached maximum values within a few months 
after inundation and decreased thereafter. Algal 
biomass was typically nitrogen-limited in the sites, 
be — macrophyte production in the largest sites 
not depend on nutrients in the water. In addi- 
con rates of community metabolism were related 
to relative dominance of phytoplankton, rooted 
macrophytes or duckweeds in the respective sites 
rather than to nutrient content of the water. Zoo- 
plankton concentrations in managed forested sites 
increased and decreased over time patterns similar 
to changes in nutrient concentrations, which, to- 
gether with results from other investigations, sug- 
= that detritivore italty ‘high a in tempo! 
looded forest is initially high and — 
decreases with duration of flooding. (Author’s ab- 
stract) 





Field 2—WATER CYCLE 
Group 2H—Lakes 


W88-09877 


BENTHIC ECOLOGY OF RIVERS IN THE 
BLUE MOUNTAINS (JAMAICA) PRIOR TO 
CONSTRUCTION OF A WATER REGULATION 


SCHEME, . 
Newcastle upon Tyne Univ. (England). Dept. of 
Zoo! 


For primary bibliographic entry see Field 6G. 
W88-09878 


ag FAUNAL COMMUNITIES OF 
ADJACENT 

GROUNDWATER BIOTOPES OF A COLORA- 

DO MOUNTAIN STREAM, 

Colorado Univ. at Boulder. 

R. W. Pennak, and J. V. Ward. 

Archiv fuer Hydrobiologie, Supplemetn Vol. 74, 

AHBSAS, No. 3, p 356-396, December 1986. 11 

fig, 19 tab, 71 ref. 


Descriptors: *Streams, *Groundwater, *Colorado, 
*Interstitial fauna, *Species nm, *Limnol- 
dynamics, Aquatic habi- 

tains, 


ponen 

at high densities in all biotopes; cyclo- 
poids were less abundant. Bathynella was found 
only in shoreline and phreatic samples. Ostracods 
were rare. Total interstitial crustacean 
were much more dense than are planktonic crusta- 


the shore zone. Oligochaetes were most abundant 
in the hyporheic waters. Acarina were rare except 
for Soldanellonyx. Several agen] including iso- 
pods, tardigrades, and rotifers, were conspicuously 
absent. Although there is consideaiile faunal over- 
lap, each biotope has some distinctive features. 
Based solely on relative abundance, the following 
assemblages are apparent: a Phyllognathopus/ 
Bryocamptus/Microcyclops hyporheic communi- 
ty; a Phyllognathopus/Bryocam mp sabes roglochae- 

tus shore community; and a Phyllognathopus/ 
Bathynclla/Microcyclops phreatic community. 
Seasonal population trends and faunal depth distri- 
bution patterns are also examined. (Author’s ab- 


stract) 

W88-09879 

LEAF LITTER ee IN COASTAL 
STREAMS AND 


Georgia Univ., Athens. Dept. of Entomology. 
T. F. Cuffney, ‘and J. B. Wallace. 

Archiv fuer Hydrobiologie, Supplement Vol. 76, 
AHBSAS&, No. V, P 1-24, 1 June 1987. 9 fig, 4 tab, 
43 ref. NSF Grant DEB-8104427. 


i : “Streams, *Leaf litter processing, 
*Flood plains, *Georgia, *Macroinvertebrates, 


cling nutrients, Species composition, P 
ynamics, Dissolved oxygen, Fate of pollutants, 
Path of pollutants, Litter. 


Leaf litter processing rates and the macroinverte- 
brate communities associated with leaf litter were 
studied in river and floodplain habitats of two 
a Coastal Plain streams, the Ogeechee River 

lack Creek. Study habitats were chosen to 
one information on the effects of periodic flooding 
and water velocity on decomposition rates and 
community structure. Rates of sweetgum and 
water oak leaf litter procession were calculated 
from 9 models which a information on 
time, temperature, and Mars of flooding. Sweet- 
gum yom res — faster than water oak 
in all locations. Processing rates were faster in 
river sites than in floodplain ponds which were 


very shallow, full of organic matter, and had low 
oxygen contents. Floodplain high and low habitats 
had comparable One h rates which did not 
vary significantly among loodplains. Leaf litter 
processing rates from all sites were very slow 
when compared to headwater streams. Nitrogen 
content, initially higher in water oak than in sweet- 
faba Aquatic Ss general hd ger ace 
watic sites ereatelty Bet bacte- 
densities densities than did seasonally fl sites. Ma- 
calgvesiaan — coeed — ted with leaf 
litter were domina' y col Cae rena ili Be 
and Poe Bor very few insect shredders. ly 5 of 
the 74 insect taxa collected from leaf bags were 
shredders. Non-insect macroinvertebrates were 
much more abundant. These floodplain habitats 
represent disturbed systems by virtue of their large 
fluctuations in water ievel, temperature, discharge, 
and dissolved oxygen. Due to these disturbances, 
Coastal Plain river-floodplain systems:can not es- 
tablish terrestrial or aquatic communities which 
peek oe flagm og large amounts of detri- 
tus which fall on the floodplain each year. (Alex- 


ander-PTT) 
'W88-09880 


EFFECTS OF SEASONAL AND HYDROLOGI- 
CAL INFLUENCES ON THE MACROINVER- 
TEBRATES OF THE RHONE RIVER, FRANCE: 
Il. ECOLOGICAL ASPECTS, 

Lyon-1 Univ., Villeurbanne (France). Section of 


Freshwater Ecology. 

M. Bournaud, H. Tachet, and A. L. Roux. 

Archiv fuer Hydrobiologie, Supplement Vol. 76, 
Ae No. 1/2, p 25-51, June 1987. 15 fig, 3 
tab, 52 ref. 


Descriptors: *Reservoirs, *Rhone River, *Seasonal 
variation, *Macroinvertebrates, *Limnology, *Spe- 
cies composition, Ecological effects, Population 
dynamics, Aquatic animals, Aquatic itats, 
Rivers, France, Flushing, Hydrologic properties. 


es ramifications of seasonal and hy- 
juences on macroinvertebrates of the 
Rhone Rivér (Preape) are. ducemat The taxa are 
classified to the correlation by tro vened 
ent time scales of discharge a 
discharge) and seasonal variables (day op 
water temperature). The influence of the eas 
of an reservoir was also e: . The 
of hydrological variables is the most 
important factor that determines the functional 
characteristics of the species groups. The fauna are 
linked to flow rate variations and to the time scale 
of these variations. (Author’s abstract) 
W88-09881 


REED DECAY AT LAKE CONSTANCE (UN- 


For primary bibliographi Field 5C 
‘or primary bibliographic entry see Fie! : 
W88-09882 


FUNGAL PARASITISM OF PLANKTONIC 
OCCURRENCE 


LATION TO THE SEASONAL PERIODICITY 
OF THE ALG. 


A, 
ay Univ., Elazig (Turkey). Dept. of Biology. 


Archiv fuer Hydrobiologie, Supplement Vol. 76, 
AHBSA8, No. 1/2, p 101-127, June 1987. 14 fig, 1 
tab, 37 ref. 


Descriptors: *Fungi, *Algae, *Parasitism, *Season- 
al variation, *Limnology, *Temperature effects, 
Diatoms, Shearwater Lake, Aquatic plants, Aquat- 
ic habitats, Population dynamics, Epidemics. 


The seasonal periodicity of Asterionella formosa 
Hass. in Shearwater Lake in Wiltshire, England 
was studied for three years paying particular atten- 
tion to the occurrence of the chytrid Zygorhizi- 
dium affluens Canter on the diatom and to the 
effect of parasitism on the seasonal cycle. Most of 


the planktonic algae are infected by fungi but 
itic infection was the heaviest on A. formosa. 
major epidemics occurred during the vernal 
development of Asterionella lasting for two 
months on each occasion. Occurrence of 


occur any time of the year and tempera’ 
to be the only factor affecting the occurrence of 
epidemics. The occurrence of epidemics generally 
coincided with very cold periods. The effects of 
the physical-chemical factors are ob- 
The degree of infection od paeiied on Sn 
remive growth rate of both host 
highest infection rate was 63%. A erate a size oat 
Asterionella from 49 microns to 57 microns was 
most susceptible to fungal attack whatever the host 
population size. Average number of cells per As- 
terionella colony did not show a definite correla- 
tion with epidemics. Ratio of dead cells to live 
cells increases during epidemics. Restriction on the 
rate of increase of Asterionella appears to be relat- 
ed to the degree of fungal infection of the popula- 
tion. Decline of Asterionella during severe epide- 
mics favored the growth of other diatoms. It is 
concluded that itism is clearly one of the 
factors responsible for the decline in the numbers 
of Asterionella. However, the epidemics did not 
eliminate the Asterionella population. Asterionella 
increased after the most severe epidemics. ner sechyiits 
jidemics did not alter the normal seasonal perio- 
dicity of the alga. (See also W88-09884) (Author’s 


W88-09883 


FUNGAL PARASITISM OF PLANKTONIC 

Ey IN SHEARWATER: II. A STUDY OF 
THE CHYTRID PARASITES OF THE DIATOM 

FRAGILARIA CROTONENSIS KITTON, 

Firat Univ., Elazig (Turkey). Dept. of Biology. 

B. Sen. 

Archiv fuer Hydrobiologie, Su 3 ao Vol. 76, 

cea No. 1/2, p 129-144, June 1987. 7 fig, 1 

tab, 13 re! 


Descriptors: *Fungi, *Algae, *Parasitism, *Season- 
al variation, *Limnology, *Population dynamics, 
Diatoms, Shearwater Lake, —— plants, Aquat- 
ic habitats, Ecological effects, Epidemics. 


Parasitism of Fragilaria crotonensis Kitton was 
studied for three years in Shearwater Lake, Wilt- 
shire, England. F. crotonensis was represented 
only by rod-type filaments which may possibly be 
infected vl two ee ae aed similar chytrids: 
wee ydium Canter and neg 3. 
occurrence epidemics was irregular and 
haat» perce ty with the periods of active 
growth of the diatom. However, at one stage an 
epidemic was synchronous with a declining host 
population. No single or — of factors could be 
demonstrated to explain the occurrence of the epi- 
demics. During the longest and the most severe 
epidemic, devel tt of a second attack indicat- 
ed that the development of chytrids can continue 
stage after stage for a long time if the conditions 
are favorable. Fungal infections consisted mainly 
of encysted zoospores and mature sporangia. At 
least 50 fils./ml. of Fragilaria a to be a 
requirement for the fungus to reach epidemic pro- 
portions. Epidemics usually behan with high num- 
bers of mature sporangia and the most severe epi- 
demic was characterized by large numbers of rest- 
ing spores. Empty sporangia were found during 
only the most severe and the longest epidemic. 
Highest infection rate was 55%. Distinct frustule 
lengths of Fragilaria were present and some were 
infected more than others. The effects of parasitism 
on the numbers of Fragilaria remained obscure. 
The occurrence of parasitism oh not noticeably 
affect the population growth of the diatom. 


> ase of dead cells to live cells arte E all 

idemics. The autumn maximum of Fragikaria 
be and smaller in size during an epidemic 
than at other times when infections were not 
present. (See also W88-09883) (Author’s abstract) 
W88-09884 


LIMNOLOGICAL FEATURES OF A PUERTO 
RICAN RESERVOIR, 





om for Bd and Environment Research, 
L. ily, and J. RG on ase 
Archiv Hydrobio! 
AHBSAS8, No. pit 
tab, 54 ref. 


Supplement Vol. 76, 
167, June 1987. 13 fig, 3 


: *Rainfall, *Puerto Rico, *Reservoirs, 


toplanon activities account forthe metabolism 
the system; Spatnen tip aueare seam 
Fuca’ presto govt eppainiay. ar oieiy Oe 


pte end ok to study the 


lankton in 


I TERIALS, — 
Bulgarian Academy of Sciences, Sofia. Inst. of 
Zoology. 
For primary bibliographic entry see Field 5G. 
W88-09886 


AQUATIC MACROPHYTES IN SHOAL LAKE 
(MANITOBA - ONTARIO): I. DIVERSITY, BIO- 
MASS AND METABOLIC STATUS IN RELA- 
TION TO WATER DEPTH AND LIGHT IN- 
TENSITY. 


> 
Winnipeg Univ. (Manitoba). Dept. of Biology. 
E. Pip, and C. Sutherland-Guy, 
Archiv fuer Hydrobiologie, Supplement Vol. 76, 
— No. 3, p 197-222, July 1987. 10 fig, 9 
, 35 ref. 


Descriptors: *Shoal Lake, *Limnology, *Macro- 

siete Me quality, *Species composition, 
“Population dynamics, Biomass, Seasonal varia- 
tion, Chlorophyll a, Statistical methods, Carbohy- 
drates, Lakes, Manitoba, Canada. 


Submerged aquatic macrophyte communities were 
studied over a depth range of 14 m in Shoal Lake, 
Manitoba, on the Precambrian Shield, where tem- 
perature stratification was not pronounced. Light 
was-a major factor influencing community diversi- 
ty and biomass. Chlorophyll content of Potamoge- 
ton foliosus, P. zosteriformis, Elodea canadensis, 
Najas flexilis, Myriophyllum exalbescens and Cera- 


positive correlations were found between water 
depth and chlorophyll a and total chlorophyll con- 
tent for at least part of the season: for all species 
except P. foliosus. Chlorophyll a:b ratios showed 
inconsistent trends with water depth for different 
species and times. Soluble protein content showed 
some significant positive correlations with depth. 
Only one negative correlation was found between 
depth and soluble protein:total c hyll ratios. 
Soluble carbohydrate content was positively asso- 
ciated with depth in some instances, and negatively 
or not at all in others. Soluble carbohydrate:total 
chlorophyll ratios were strongly negatively corre- 


ligt bat , 
ence chlorophyll, soluble protein and 

bohydrate content of macrophytes in the study 
—_ vod — W88-09888) (Author’s abstract) 


OAL LAKE 
BA - ONTARIO): II. SEASONAL AND 
CHLOROPHYLL CONCENTRATIONS 

Oe uc TO TEMPERATURE AND 


CHEMISTRY, 
Winnipeg Univ. (Manitoba). Dept. of Biology. 


Archiv fuer Hydrobio! Supplement Vol. 76, 
ae No. 3, peste 5, July 1987. 1 fig, 3 tab, 


AQUATIC MACROPHYTES IN SH 
(MANITO! 


decreased in P. foliosus. Chlorophyll content was 
poem ay ye correlated with seasonal 
E. canadensis, C. demersum and P. 


pecan Cte beatae. tae * 
Pp 
multiple regression analysis identified the major 
parameters that appeared to be related to chloro- 
phyll content for each species. Seasonal and local 
prema a:b ratios were correlated with identi- 
le parameters only for E. canadensis and P. 
Seon The soci’ wadertine the differences 


stract) 
W88-09888 


CYCLOPOID COPEPODS IN MARGINAL 

HABITATS: ABIOTIC a" aan OF POPULA- 

TION DENSITIES ANTHROPOGENIC 

ACIDIC LAKES, 

Oslo Univ. (Norway). Dept. of Biology. 
bibliographic 


For primary entry see Field 5G. 
‘W88-09889 


ALTITUDINAL ZONATION IN A ROCKY 
MOUNTAIN STREAM, 

Colorado State Univ., Fort Collins. Dept. of Zool- 
bn Ag and Entomology. 

Archie fuer Hy drobio 
Vol. 74, No. 2 p 133-1 
tab, 2 append. 


Supplement AHBSA8, 
, August 1986. 27 fig, 9 


Descriptors: *Altitude, *Alpine regions, *Streams, 
*Limnology, _*Aquatic plants, *Macroinverte- 
brates, *Aquatic habitats, Biomass, Species compo- 
sition, Zooplankton, Temperature effects, Rocky 
ne ne ga Algae, Physicochemical properties, 


Gradients of physicochemistry, aquatic vegetation, 
and macroinvertebrates were inv 

the longitudinal profile of a pristine stream from 
alpine tundra to plains. Rhithron characteristics 
were maintained over nearly the entire stream 
course, with an abrupt transition to potamon ther- 
mal conditions in lower reaches. Aquatic angio- 
sperms, absent from mountain sites, were abundant 
in the plains stream. Epilithon biomass exhibited a 
bimodal pattern with maxima in the headwaters 
(bryophytes) and plains (chlorophytes). Abundant 


WATER CYCLE—Field 2 
Lakes—Group 2H 


species of epilithic algae were either euryzonal, or 
to upper or lower sites. Total zoobenthos 


restricted 
density and biomass exhibited three-fold and six- 


ibutions are categorized into four major altitudi- 


lains corresponds to the tran- 
conditions. Tem- 
ao. * food, aquatic plants, and possibly biotic 


cen in structuring faunal 
casein seeanie: baniats dhatcant $ 
'W88-09890 


PHYTOPLANKTON COMPOSITION AND DY- 
NAMICS IN THE RIVER MEUSE (BELGIUM), 
Facultes Universitaires Notre-Dame de la Paix, 
Namur (Belgium).Dept. of Biology. 

J.P. 


Archiv fuer Hy drobio! 
Vol. 78, No. 2 p 225-24 
9 ref. 


Supplement AHBSA8, 
ae 1987. 8 fig, 2 


i *Meuse River, 
*Water 


al variation, Light penetration, Europe, Rivers. 


1983 and 1984, the phytoplankton of the 
leuse (Belgium) was observed in a reach 
denlesbal tg Sogn eokgece ¢ ae (ome 
algae respectively ly 

62% and 26% of the ie pod — 


by flow rate, temperature and avail- 
able light: a typical alternance of diatoms (spring, 
autumn) and green algae (summer) occured. The 
similarity with other data from the river Meuse 
and from other large European rivers is discussed. 
As a consequence of growing nutrient enrichment, 
ee eee 
ties of eutrophic taxa and faerie biomass, which 
are contolled mostly by physical parameters. (Au- 
thor’s abstract) 
W88-09891 


PHYTOPLANKTON STUDIES IN THE SZI- 
GETKOZ SECTION OF THE DANUBE 
DURING 1981-1982, 
Tudomanyos Akademia, Budapest. Station 
ube Research. 
K. T. Kiss. 
Archiv fuer Hydrobiologie, Supplement AHBSA8, 
Magn as 2, p 247-273, September 1987. 5 fig, 3 
tab, 36 ref. 


Descriptors: *Algae, *Diatoms, *Danube River, 
*Phytoplankton, *Limnology, Species composi- 
tion, Biomass, aan variation, Aquatic plants, 
Aquatic habitats, utrophication, Szigetkoz, 
Trophic level, Rivers, Hydeolosy, Hungary. 


In the Szigetkoz area of Hungary, the Danube, its 
side channels and odd branches form a uniform 
water s The changes of phytoplankton in the 
arms of the Danube were studied under various 
hydrological situations and 200 algal taxa were 
identified, a high proportion of which ar. spo- 
radic only. During the vegetation period diatoms 

pe a8 particularly the species of Thalassiosir- 
aceae. The predominance of species of Crypto- 
monas, Chroomonas, Synura as well as some spe- 
cies belonging to the order Chlorococcales was 
also observed. As discharge of the Danube de- 
creases phytoplankton increases. Water biooms 
also occurred frequently. In such periods, the 
actual trophicity of the Danube and its channel 
system was eutrophic, eupolytrophic. The rate of 
discharge of the Danube and the relative flow 
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vetettes & Gs eae “a important role in pte 
system of it play an important in ph 
similari The section of the 
ube in the region of Kis Alfold, and the Sziget- 
koz and Csallokoz side channels within that sec- 
tion, are nt rt mynd in the natural self- 
purification biogenic oxygen production proc- 
= +) = Danube. (Authors  sbetract) 


ALGAE IN GROUND WATERS BELOW THE 

ACTIVE OF A RIVER (BASIN OF 
THE MORAVA RIVER, CZECHOSLOVAKIA), 
Ceskoslovenska Akademie Ved, Trebon. Dept. of 


i y logie, Supplement AHBSA8, 
Vol. 78, No. 1, Desee, May 1987. 9 fig, 2 tab, 40 
ref. 


ptors: “Morava River, *Groundwater, 
“Gyanophyin “Species *Limnology, 
variation, Popa dani Spatial 
distribution, Survival, Plankton, Czechoslo- 


a 4yr. eg ang 1985) 49 samples were 
taken and more 200 specimens of ground 
waters below vyens active stream of the Morava 
River were processed from 3 localities: the Truso- 
vicky brook at Belkovice, the Morava River at 

the Morava-MILO in Olomouc 


/ ground phototrop 
organisms survived for a relatively long time in a 
viable state; in some cases they even reproduced. 
They must thus be included in evaluation of bio- 


eaer ataas Gentes he det 
direction. The species composition of the phyto- 
cenose of the ground waters of the riverside is 
very varied, with common benthic as well as 


ed less. From among green coccal algae 
widely represented i the genu Scenedesmus. (Al- 


W88-09894 


BIOMASS, STAND AREA, PRIMARY PRO- 
DUCTION CHARACTERISTICS AND OXYGEN 
REGIME OF THE CERATOPHYLLUM DE- 
MERSUM L. POPULATION IN LAKE VECH- 
TEN, THE 


NETHERLANDS, 
Limnologisch Inst., Nieuwersluis (Netherlands). 
Vijvi Lab. 
E. P. H. Best, and J. H. A. Dassen. 
Archiv fuer Hydrobiologie, Supplement AHBSA8, 
Vol. 76, No. 4, p 347-367, Gonnder 1987. 5 fig, 5 


Descriptors: *Lake Vechten, *Aquatic plants, 
*Limnology, Maen sr *Primary productivi- 
ty, Biomass, Isotope studies, Si crop, Dis- 
Fete ws tags en, Cycling nutrients, Organic carbon, 
+ no ig wel ga composition, Population 
variation, Limiting nutrients, 

dynamics a, Lakes, Netherlands. 


In 1973 three depth classes of the littoral macro- 
phyte Ceratophyllum demersum L., rooting at 
depths of 1,2 and 3 m, were discernible in Lake 
Vechten in terms of growth characteristics. The 3 
m depth class started to disappear in 1979 enabling 
ee ee eee The area 

C. demersum L. population de- 
creased in 1980, and the seasonal net production 
rate decreased. The molar ratio 2 
production:C fixed varied with season respi- 
ration of the community ranged from 37 to 89% of 


gross production. The carbon fixation rates were 


Nahas So 0.40 m of the vegetation. The 
oF the Gy comme Quon Saree 
by page eels A considerable part of the 
fixed radioactivity (2.1 to 39.3%, pe orekig ton 
leaked out of the macrophyte upon 
hyton contributed 0.1 to 5.0% to as conan unity 
and excretion ranged from 0.3 to 21.9% of 
= sae yp in the incubation —. The = 
lo yll a:b decreased from macrop! 
ecg esate & from 4.1 to 2.6. The comsbetaties 
carbon budget, made for the 2 m depth class in 
1978, indicated an annual gross production rate of 
297.81 g C/sq m/y, of which the aioe 
occurred: 4.79 g C as maintenance and 43.4. 
growth iration, 18.66 g C as excretion, a 40 
gc a | e. Detritus formation. amounted to 
pict nal m/y. The oxygen exchange of the C. 
demersum community over 24 hours, as measured 
in enclosures, ranged from 0.93 to -2.66 g O2/sq 
m/d. The oxygen production was higher in the 
morning than in the , while its consump- 
tion occurred mainly in the first half of the night in 
and early summer and in the second half of 
fe aia i in autumn, rs the water column, 
or (Author’s abstract) 


ZOOPLANKTON ABUNDANCE AND SPECIES 
COMPOSITION IN ioral LA ORSINERA, 
VENEZUELAN 


PLAIN LAKE, 
Rhode Island Univ., Ay oor Dept. of Zoology. 
Ss. Twombly, and W. M. Le 

Archiv fuer Hydrobiolo; yu lement ee 
Vol. 79, No. 4 87-1 December 1987. 9 fig, 1 
tab, 38 ref. NSF Grants DEB 8116725, BSR 
8315410, and BSR 8604655. 


Descriptors: *Laguna la Orsinera, *Flood lain 
lakes, *Limnology, *Species composition, * 
plankton, Seasonal variation, Biomass, ehyroel 

ton, Food chains, Food habits, Ecologi 

Lakes, Venezuela, Temperature effects, es, 
quality, Dissolved oxygen, Shien dynamics. 


Laguna la Orsinera, a lake lying in the floodplain 
of the lower Orinoco River, was sampled four 
days week between late June and late Decem- 
ber of 1984. a the same interval, measurements 
were made of temperature, oxy, yoy regece 
and lake volume. ing June, While the was 
shallow, turbid, and still isolated from the Orinoco 
River, the densities of all zooplankton species were 
extremely low. Increases in the abundance of se- 
lected populations, probably involving resting 
stages, began three weeks prior to inundation of 
the lake by the = River in late July. An 
extended sequence of species replacements ex- 
tended through December, six weeks after the 
drainage of lake into the river. Cladocerans, 
which reached substantial densities (mean, 45/ 
liter), were almost entirely restricted to the first 
two months of this sequence. Declines in popula- 
tions of cladocerans coincided with high densities 
of Chaoborus, a zooplankton predator. Populations 
of three copepod species (two diatomids, one cy- 
clopoid) expanded just after inundation of the lake, 
but reached their peak abundances more slowly, 
and persisted in abundance until December. Ro- 
tifers were also abundant; the peaks in abundance 
of rotifer species were spread from early July to 
December, and suggest differential responses to 
oe abundance and composition of phyto- 
e lankton foods. Comparisons with two tropical 
— not occupying floodplains indicate that, on an 
annual basis, "Gl oleae taes ah eetiee 
cies diversity and a greater degree of equi 
among species than would be expected for non- 
floodplain lakes. This is consistent with the hy- 
pothesis that externally-driven physical and chemi- 
cal changes in the lake induce a greater range of 
environmental conditions in floodplain lakes. The 
greater range of conditions leads to a more exten- 
sive sequence of species replacements and allows a 
greater number of species to reach significant 
Fae go (Author’s abstract) 


NITROGEN BUDGET OF AN OLIGOTROPHIC 
COLD WATER POND. 
os ‘on Univ., — Dept. of Biology. 

. Dodds, and R. W. Castenholz. 


Archiv fuer aes 
Vol. ig Saar 4, 


$07 RR 07080 


enter tors: *Mare’s E, Spring, *Nitrogen 
crs Mag lakes, *Limnol , Limiting 

pon ll Cycling nutrients, Bagg 

One quality, Temperature effects, Ponds, 


Supp lement AHBSA8, 
Apel 1988. 2 7 tab, 
Grant 


meen of lealth BSR 


Inflows and outflows ot pee were eae 

ate 

had —— 
lostoc pruniforme 

eer ome 
reactive phosphate. Light = the Majve apparent 
variable environmental parameter gate 
influxes were: solutes in ar seni water (48%), 
tree bole infall (27%), yet ten por (15%), dry 
atmospheric deposition * in situ nitrogen 
fixation (3.8%), with other combined N inputs < 
3%. Nii effluxes were: solutes in ou! 
water (42%), burial (41%), and ree oad 
(16%), with all other outputs < 1%. Calculations 
of output and input of nitro en agreed within 10%. 
The concentration of dissolved combined nitrogen 
in the pond was controlled by the nitrogen content 
of the incoming water since all or, 


incoming 
dissolved organic N and NO3(-) did not anes 
upon passage through the pool. Comparisons wi 
a tes aoe teen Gaede s 
respect to factors influenced by water 
pn ellen nutrient spiraling, and relative impor- 
tance of nitrogen fixation as compared to external 
loading and like a lake with to storag ne of 
litter infall (sedimentary burial). (Author's. ab- 
stract 


t) 
W88-09897 


COMMON LOON REPRODUCTION AND 
CHICK FEEDING ON ACIDIFIED LAKES IN 
THE ADIRONDACK PARK, NEW YORK, 

State Univ. of New York, Syracuse. Coll. of Envi- 
ronmental Science and Forestry. 

For primary bibliographic entry see Field 5C. 
W88-09908 


BREEDING BIOLOGY OF TREE SWALLOWS 
IN RELATION TO WETLAND ACIDITY, 
Canadian Wildlife Service, Ottawa (Ontario). 

For primary bibliographic entry see Field 5C. 
W88-09909 


LEAF DECOMPOSITION IN AN OZARK CAVE 
AND SPRING, 

Arkansas Univ., Fayetteville. Dept. of Zoology. 
P. P. Brussock, L. D. Willis, and A. V. Brown. 
Journal of Freshwater Ecology JFREDW, Vol. 4, 
No. 3, p 263-269, June 1988. 3 fig, 1 tab, 21 ref. 


Descriptors: *Leaves, *Decomposing organic 
matter, *Biodegradation, *Caves, *Macroinverte- 
brates, Meeeconon gt Light eer sg ore Liminting nutri- 
ents, Temperature eff itus, Oak 
trees, Flow rates, Springs.” Karst. 


Decomposition of leaves was 
sites in a stream that originates 
then emerges as a 
cus alba) leaf packs and plastic controls were 
placed in four similar riffle areas: (1) in the cave 
above a sink hole; (2) in the cave below a sink hole; 
(3) in the spring under an overhang; and (4) in the 
spring exposed to direct sunlight (through a — 
canopy). Flow, temperature, and other aspects of 
physical-chemical water quality were constant 
among sites while availability of natural leaf liter, 
food abundance and variety, light, and the — 
and types of invertebrates varied. Processin 

(Ck) at the cave sites (1 = 0.0075, 2 = 0.0085 a 
faster than rates for white oak reported for surface 
streams, despite a paucity of invertebrates in the 
cave and similar temperatures. Leaf packs which 
received sunlight had ten times more invertebrates 
associated with them than those under the over- 


among 
i a cove.sad 





rates (0.019 and 0.024 
brates. (Author’s abstract) 
W88-09924 


SESTON AND DISSOLVED ORGANIC 

CARBON TRANSPORT D' STORM 

FLOWS IN A NATURAL AND A 

COASTAL PLAIN 

tiga rue River cane gee ae Ts 
‘or primary bibliographic entry see F 

‘W88-09925 


OF FRESHWATER MACROPHYTES 


logy , 
No. 3, p 279-289, June 1988. 5 fig, 1 tab, 25 ref. 


7 prea ge * Aquatic plants, “Sediments, *Macro- 

ater chemistry, *Cycling nutrients, 
er ymno toe , Chemical properties, Spatial distribu- 
tion, on Linitas nutrients, Bioaccumulation, Nutri- 
ents, Nitrogen, Phosphorus, Nutrients. 


Changes in the vertical distribution of sediment 
a hg nutrient availability were ex- 


verticillata, a submersed macrophyte species with a 
relatively minor root system, did not appreciably 
alter sediment redox. Nutrient uptake by ‘spe- 
cies substantially reduced concentrations of nitro- 
gen and phosphorus in sediments. Decreased con- 
centrations of sediment nutrients to have 
resulted primarily from nutrient up’ =. macro- 
phytes rather than from change in sediment redox 
ey (Author’s abstract) 


VARIABILITY IN BENTHIC INVERTEBRATE 
DENSITY ESTIMATES FROM STREAM SAM- 


logy JFREDW, Vol. 4, 
No. 3, p 291-297, June 1988. 1 fig, 2 tab, 22 ref. 


Descriptors: *Benthos, *Macroinvertebrates, 
be ie density, *Limnology, *Statistical 
Data interpretation, Mathematical stud- 
ies, Species composition, Streams biota. 

The problem of variability in benthic density esti- 
mates from stream sampling was reassessed using 
data from a number of stream studies. When deta 
were analyzed assuming a negative binomial distri- 
bution and a tolerated precision of 40% of the 
mean, it was apparent that earlier estimates of 
hundreds of samples required to estimate density 
were inaccurate. Based on total numbers of _— 

nisms, in most cases, six samples were sufficient 
— of 40%. From three samples on, varia- 
per h (as measured by the coefficient of variation) 
ly increased with increased number of sam- 
ag Tesmipadian of two long-term studies re- 
vealed that taking three samples yielded reliable 
estimates of benthic density with reasonable coeffi- 
cients of variation. However, such sampling 
schemes tly lower numbers of 
species than when six or 12 samples were taken. It 
is suggested that six replicates, each a composite of 
two samples, would be sufficient for stream stud- 
ies, by providing a reliable estimate of total density 
and a fairly complete species list. (Author’s ab- 


stract) 
'W88-09927 


MUSSEL FAUNA ASSOCIATED WITH WING 
DAMS IN POOL 7 OF THE MISSISSIPPI 


y Engineer Waterways Experiment Station, 
Vicksburg MS. Environmental Lab. 


Journal of Freshwater Ecology JFREDW, Vol. 4, 
No. 3, p 299-302, June 1988. 1 tab, 11 ref. 


Descriptors: *Mussels, *Mississippi River, *Species 
om Population d ics, Li ' 
Dams, Rivers, Sampling, Mollusks. ag 
Twenty-three species of freshwater mussels (Mol- 


lusca: Unionidae) were collected by divers in May, 
ye pagent bc rary Disease oa 


Mississippi River. Five species 
feng fem owns hows any teflexa, Obovaria 


Sad Geib bate. 
te ed 90% ofthe fauna and were found 
Z fe) sites. <n ee ho 
i - 


and Si 
und 


teed 5 ~ 


tina, Plethobasus cyph 
julatus, last reported in at oe were co 
alive: (Author’s abstract) 
‘W88-09928 


SPATIAL PARTITIONING OF MICROHABI- 
TATS IN LITTORAL CLADOCERAN COMMU- 


Mercyhurst Coll., Erie, PA. t. of Biology. 
lerc oO 

Cc. D DiFoase aad 3M M. Campoo 

Journal of Freshwater Ecol JFREDW, Vol. 4, 
No. 3, p 303-313, June 1988. 6 tab, 26 ref. 


Descriptors: *Littoral environment, * 
*Lake erie, *Limnology, ietg oar eg Spe- 


Population d: 
eo tent Pennsylvania, eat hamieion 
was 


— < littoral cladoceran populations 
lucted in the Fall of 1986 at fom sites in 
Pennsylvania: a small man-made pond, a swamp, a 
natural glacial lake Lacawac), and an em- 
bayment of Lake Erie. Microhabitats sampled in- 
cluded various plant species, rocks, and the water 
column. Densities and percentages of individual 
species in the microhabitats were used to calculate 
community coefficients of similarity among and 
within microhabitats, and to perform ANOVA and 
SNK tests. Cladoceran 


more abundant on plants than on rocks in the 
embayment. Chydorus brevilabris and Alona 
= were more oa de kesagee > ketees 
spony trong In Lake Lacawac, A. 


mals. Author's abstract) 
W88-09929 


ROLE AND INTERACTIONS OF SUBMERSED 
MACROPHYTES IN A SHALLOW WISCON- 
SIN LAKE, 

Wisconsin Dept. of Natural Resources, Madison. 
Bureau of Research. 

S. Engel. 

Journal of Freshwater Ecology JFREDW, Vol. 4, 
No. 3, p 329-341, June 1988. 4 fig, 6 tab, 20 ref. 


Descriptors: *Macrophytes, *Limnology, *Aquatic 
some *Seasonal variation, Species composition, 
opulation dynamics, Aquatic animals, Aquatic 
habitats, Food chains, Food habits, Eutrophication, 
Lakes, Wisconsin, Phytoplankton, Biomass, Fi 
food, Detritus. 


Growth and community organization of submersed 
macrophytes were studied in a southern Wisconsin 
oe paar pe in relation to macroinvertebrates, 

es, and — Macrophytes covered 
50 to 70% of the lake bed in summer, growing to a 


WATER CYCLE—Field 2 
Lakes—Group 2H 


water depth of 3.5 m. Total biomass peaked in late 
tle lenin! ay Ba Undisturbed 
macrophyte beds were stratified into canopy, mid- 
water, and basal layers. Narrow-leaved pondweeds 
dominated among 13 vascular rh and Ath But 
mechanical harvesting, in the fourth fifth years 
of the study, disrupted vertical stratificati 
exposed the lake bed to mono 

water stargrass. Three-fourths of macroinverte- 
pe daring sum found on or beneath 1 


W88-09931 


ORGANIC MATTER CONTENT S 

OF THREE NAVIGATION POOLS 
ALONG THE UPPER MISSISSIPPI 
J. C. Ritchie. 
Journal of Freshwater Ecology JFREDW, Vol. 4, 
No. 3, p 343-349, June 1988. 4 tab, 18 ref. 


: *Environmental effects, * 
River, *Sediments, *Organic carbon, *Sedimenta- 
tion rate, Decomposing organic matter, 
analysis, Rh 


deposited 

was generally less than that in sediments deposited 
Savoeke 1954-1964 which was usually less than 
that in sediments deposited prior to 1954. Based on 


sediment accumulation rates in Pools 7, 
8, and 9, the average influxes of organic matter for 
the between 1954 and 1977 were 421, 265, 
and 328 g/sq m/yr, respectively. (Author’s ab- 
stract) 
W88-09932 


MORPHOLOGY AND ECOLOGY OF URNA- 


Central Michigan Univ., Mount Pleasant. Dept. of 
Biology 

D. K. eKing, R. H. King, and A. C. Miller. 

Journal of Freshwater Ecoiogy JFREDW, Vol. 4, 
No. 3, p 351-360, June 1988. 1 fig, 4 tab, 20 ref. 


ps ro *Tombigbee River, *Aquatic habitats, 

Macroinvertebrates, *Limnology, Species compo- 
sition, Population dynamics, Biomass, 
mals, Rivers. 


Estimates of density and biomass of Urnatella gra- 
cilis Leidy, a filter-fe 


Aquatic ani- 





(individuals) were observed on gravel substrata. 
An average of 144,614 stalks/sq m were found. 

Ash-free dry weight biomass averaged 876.7 mg/ 
sq m. This organism was dominant in terms of both 
density and biomass. Urnatella gracilis was found 
to be a significant early colonizer of new substrata 
and an important member of the macroinvertebrate 
community. (Author’s abstract) 





Field 2—WATER CYCLE 
Group 2H—Lakes 


W88-09933 


ASPECTS OF BIOCHEMICAL SULPHUR CON- 

VERSIONS IN SEDIMENTS OF A SHALLOW 

SOFT WATER LAKE, 

Katholieke Univ. Nijmegen (Netherlands). Lab. of 

Aquatic Ecolo “3h 

For primary bibliographic entry see Field 5B. 
W88-09934 


DISTRIBUTION AND ECOLOGY OF WATER 
HORSETAIL (EQUISETUM FLUVIATILE) IN 
NORTHERN 

See of Western Ontario, London. Dept. of 


qm and L. D. Cordes. 
— of Freshwater Ecology JFREDW, Vol. 4, 
No. 3, p 383-394, June 1988. 1 fig, 3 tab, 35 ref. 


The distribution of bo ay ne fluviatile on the 
Mackenzie Delta, N.W.T., Canada was examined 
between 1981 and 1987. Er fluviatile occupied min- 
eral and organic substrates on the lower shorelines 
of stable channels and lakes that were flooded for 1 
to 3 months during the growing season, and re- 
ceived 1 to 15 cm annual its of silty alluvium. 
The distribution of E. fluviatile in the tundra of the 
outer delta (north of 69 degrees latitude) was 
ews and restricted to infilling inter-levee basins. 
reproduction was not observed during the 
study; E. fluviatile propagated and colonized new 
sites by the on a of annual stems from un- 
derground r es and dispersal of plant frag- 
ments during ice breakup flooding and muskrat 
grazing. Natural proliferation of stem fragments 
was observed, but the propagules did not survive. 
(Author’s abstract) 
W88-09935 


NOTE ON THE OCCURRENCE OF UNUSUAL 
SENESCENT PERIPHYTON IN 


Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

A. J. Stewart. 

Journal of Freshwater Ecology JFREDW, Vol. 4, 
No. 3, p 395-399, June 1988. 3 tab, 17 ref. NSF 
BSR-8307014 and DOE Contract No. DE-AC05- 
840R21400. 


Descriptors: *Diatoms, *Periphyton, *Plant dis- 
=— Aquatic plants, Brier Creek, Oklahoma, 
treams. 


In April, 1985, many visually distinct circular 
patches developed on periphyton-covered sub- 
strates in all pools and in many riffles over a 1 + 
km reach of Brier Creek in southcentral Oklaho- 
ma. Periphyton within these patches was grey and 
senescent, whereas periphyton immediately outside 
of the patches a normal. The patches 
ranged from 7 to 46 cm in diameter and occurred 
in water depths ranging from 3 to 55 cm; some 
ee contained more than a hundred such patches. 
toms predominated in the periphyton when the 
patches were oe and empty frustules of the 
diatom Synedra ulan occurred with a slightly 
greater Sapeesey within the patches than they did 
just outside of the senescent areas. The circular 
shape of the patches suggested a pathogen that 
spread from cell to cell entirely within the benthic 
layer. However, microscopic examina- 

— did not va the presence of common para- 
rege at and attempts to propagate the pattern 
erring periphyton from within senescent 

pies to adjacent areas where periphyton ap- 
peared healthy were unsuccessful. (Author’s ab- 


stract) 
W88-09936 


oe eee AND SPATIAL VARIABILITY OF 
EULITTORAL EPILITHIC PERIPHY- 
TON, LAKE TAHOE, CALIFORNIA-NEVADA, 


California Univ., Davis. Div. of Environmental 

Studies. 

J. E. Aloi, S. L. Loeb, and C. R. Goldman. 

Journal of Freshwater Ecology JFREDW, Vol. 4, 
401-410, June 1988. 4 fig, 26 ref. Universi- 

ty California-Davis NSF-BSR No. 84-09448. 


Descriptors: *Land development, *Diatoms, *Lake 
Tahoe, FOligotrophic lakes, *Limnology, Biomass, 
Seasonal variation, Organic carbon, Population dy- 
namics, Ecological effects, Algae, Littoral zone, 
Temporal distribution, Spatial distribution. 


The temporal and spatial variability of an _— 
diatom community in the eulittoral zone o' 

Tahoe was monitored for three years. Lake Tahoe 
is. a deep, subalpine lake in the Sierra Nevada 
Mountains of California and Pisa Although the 
lake is considered to be oligotrophic, the produc- 
tivity of the eulittoral (0-2 m) epilithic periphyton 
is very high, reaching a biomass at one site of 
58 g C/sq m in spring of 1985. More typical annual 
maxima were in the yf andl See Gott 
more productive sites. The epilithon shows great 
temporal and spatial variation in biomass. To quan- 
tify this ility, total particulate carbon was 
measured monthly or biweekly at 8 sites between 
1983 and 1985. Annual regrowth of the eulittoral 
epilithon bapes.¢ d late winter, and reached 
maximal bio during the spring and early 
summer months. ths. Following this peak, most of the 


sites adjacent to disturbed areas had up to 20 times 
greater biomass than sites far removed from dis- 
turbance. (Author 's abstract) 

'W88-09937 


VEGETATION AND ECOLOGY OF MESOTRO- 
PHIC AND EUTROPHIC FENS IN WESTERN 


FINLAND, 
po Univ. (Finland). Dept. of Botany. 
Heikkil 


les Botanici Fennici ABOFAQ, Vol. 24, No. 
2, Pp 155-175, 1987. 9 fig, 11 tab, 65 ref. 


Descriptors: *Mires, *Fens, *Wetlands, *Finland, 
*Trophic level, Statistical analysis, Mathematical 
studies, Species composition, Population dynamics, 
Cycling nutrients, Limiting nutrients, Vegetation, 
losses, Ordination, Classification, Peat bogs, 
Phosphorus, Potassium, Calcium, esium, 
Iron, Hydrogen ion concentration, TWINSPAN. 


Sixty-five sample gh were studied in 38 mires in 
western Finland. le plot five quadrats 
were marked out, the pH o the mire water was 
measured and two cnfiane peat samples were 
taken. The peat samples were analyzed for P, ~ 
Ca, Mg and Fe. The vegetation was Yordine 
detrended correspondence analysis (OCA 
tion analysis and INSPAN _ieeiintian enuh 
sis. The relations of the vegetation and poe 
mental factors were studied with Spearman’s rank 
correlation and hybrid ordination. The current 
Finnish mire site type classification was carried out 
in further detail. Mesotrophic mud-bottom flark 
fens were divided into mesotrophic and meso-eu- 
trophic groups. Eutrophic pine swamps with 
Sphagnum fuscum were divided into two groups 
acco! to the trophic status and the mire 
margin effect. Mesotro me gt Calliergon stramineum 
flark fen was separated from Drepanocladus flark 
fens. A new group is Sphagnum obtusum rich fens. 
According to Spearman’s rank correlations, the 
ranking of the sam samples by TWINSPAN and the 
first two axes of DCA is very strongly correlated 
with several environmental factors. The sample 
ranking does not follow any single factor, but all 
boas nutrients and the water surface percentage are 
os oe correlated. The factors best explaining the 
ie ranking were pH and K. In hybrid ordina- 
tion P the factor best explaining the ordination of 
DCA was the water surface percentage. (Author’s 
abstract) 
W88-09941 


NICHE CONGRUENCY OF a ae 
GASTROPODS IN CENTRAL NORTH AMER- 


ICA, WITH RESERCT. TO SIX WATER CHE 
ISTRY PARAMETERS, 

Winnipeg Univ. (Manitoba). Dept. of Biology. 

E. Pip. 

The Nautilus NUTLAS, Vol. 102, No. 2, p 65-72, 
April 1988. 3 fig, 2 tab, 28 ref. 


Descriptors: ‘*Statistical analysis, * 
*Niches, *Aquatic animals, *Aquatic habitats, 
*Water istry, *Limnology, *Cluster analysis, 
Dissolved organic matter, Population dynamics, 
Species composition, Mathematical studies, Eco- 
k al effects, Spatial distribution, Streams, Lakes, 
inity, Phosphorus, Sulfates, Chloride, North 

component analysis. 


Occurrences of freshwater gastropods were: stud- 
ied at 430 sites in central North America (47-54 
deg N and 94-106W) with to total alkalini- 
ty, total dissolved solids, chloride, sulfate, phos- 
phorus, and dissolved organic matter. Mean niche 
positions for the gastropods were calculated for 
the parameters wy 
comparing mean values for each species rag te 4 
glomerative hierarchical cluster analysis. 
niche relations were examined by calculating and 
summing the amount of overlap in the observed 
ecological tolerance ranges for the six 
for each species pair, and applying cluster and 
— component analyses. The results showed 
that the species occupied a broad spectrum of 
oe with progressively increasing ecological 
with low mean inorganic values 
and narrow mohe widths were interpreted #8 spe- 
cialists for waters with low concentrations of dis- 
solved inorganic materials. Species which clus- 
tered together in terms of central tendencies of 
occurrence often differed from each other in terms 
of overall niche similarity, and vice versa. Compe- 
tition may have been more important in waters 
with low inorganic concentrations. (Author’s ab- 
stract) 
W88-09943 


FACTORS AFFECTING THE DISTRIBUTION 
OF SPHAERIID BIVALVES IN BRITANNIA 
BAY OF THE OTTAWA RIVER, 

Guelph Univ. (Ontario). 5 = Zoology. 

B. W. Kilgour, and G. L. Mac 

The Nautilus NUTLAS, Vol. at No. 2, p 73-77, 
— 1988. 7 fig, 3 tab, 20 ref. NERC Grant A- 


Descriptors: *Mollusks, *Sediments, *Ottawa 
River, *Coastal waters, *Spatial distribution, 
Aquatic habitats, Organic carbon, Particulate 
— Britannia Bay, Water depth, Ontario, Sam- 
pling. 


Distribution of Sphaeriidae in Britannia Bay of the 
wa River was not homogeneous and was pri- 
marily affected by sediment particle size and 
depth. Total sphaeriid diversity is maximal at parti- 
cle sizes near 0.18 mm. Total sphaeriid density and 
abundance of the genus Pisidium increase with 
decreasing water depth. Distribution of species 
within the general Pisidium and Musculium is vari- 
able. These data indicate that comparisons of pisi- 
diid distribution should consider at least depth, and 
particle size in the sampling design. (Author’s ab- 
stract) 
W88-09944 


SUPPRESSION OF WATER HYACINTH BY 
THE EXOTIC INSECT A EICH- 
HORNIAE IN BANGALORE, INDIA, 

Indian Inst. of Horticultural Research, Bangalore. 


For primary bibliographic entry see Field 4A. 
W88-09945 


TOXICITY OF INDUSTRIAL EFFLUENTS TO 
THE FRESHWATER CAT FISH MYSTUS KE- 


Saint Xavier's Coll., Palyamkottai (India). Dept. of 
Zoology. 


For primary bibliographic entry see Field 5C. 
W88-09946 





MERCURY IN FISH 


ongelige Selskap for Norges Vel, Skjeten. 
For primary bibliographic entry see ro SB. 
'W88-09947 


See aaa Ma ay MANAGEMENT 
F RIVER 


Nagoya Univ. (Japan). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 6A. 
W88-09949 


TRANSFER AND OCCURRENCE OF gag 
MERCURY RESISTANCE PLASMIDS 


ON, 
University of Wales Inst. of Science and Technolo- 
gy Cardiff. Dept. of Ae Biology. 
J. saa C.F; M. J. Day. 
A vironmental Microbiology 
AEMIDF, Vol. 54, No. 4, p 972-978, April 1988. 4 
fig, 3 tab, 39 ref. 


Descriptors: *Pseudomonas, *Bacteria, *Genetics, 
*Mercury, *Heavy metals, Plasmids, Mercury Re- 
sistance, Ultraviolet radiation resistance, *River 
Taff, Wales, Temperature effects. 


In situ mating experiments were done in the River 
Taff, South Wales, U.K. by using a natural mercu- 
ry resistance plasmid (pQM1) isolated from a mix- 
ture of epithilic bacteria in vitro. The river 
ature from March to November was fo 
influence transfer frequencies strongly (68 x 10 to 
the minus 9th power to 0.015 per recipient). A 
linear relationship existed between ee 
quency and river temperature (6 to 21 degrees C.), 
a 2.6 degree change in temperature giving a 10-fold 
c e in transfer frequency. In vitro 
showed that pQM1 transferred most efficiently 
between oe tt pseudomonads and that one 
isolate (Pseudomonas fluorescens) was an 
e t donor in situ. Experiments with a P. 
putida sociptost showed that intact bares Are bacte- 
rial communities could transfer mercury resistance 
plasmids in situ at frequencies of up to 0.00000375 
bie) las Nineteen of the large (>250 kilo- 
}) plasmids isolated by transfer into P. putida 
ere studied in detail and grouped into seven types 
bee restriction digests. Mercury resistance and UV 
resistance were found to be common linked pheno- 
types in 19 of the 23 plasmids tested. (Author's 
abstract 


W88-09965 


PHENOTYPIC AND GENOTYPIC COMPARI- 
SON OF ESCHERICHIA COLI FROM PRIS- 
TINE TROPICAL WATERS, 

Puerto Rico Univ., Rio Piedras. 


t. of Biology. 
For primary bibliographic entry see 
W88-09966 


‘eld SA. 


COMPARATIVE ANALYSIS OF THE CHEMI- 
CAL COMPOSITION OF MIXED AND PURE 
CULTURES OF GREEN ALGAE AND THEIR 
DECOMPOSED RESIDUES BY CARBON-13 
NUCLEAR MAGNETIC RESONANCE SPEC- 
TROSCOPY, 


Geological Survey, Reston, VA. 

J. L. Zelibor, L. Romankiw, P. G. Hatcher, and R. 

R. Colwell. 

App plied and Environmental _ Microbiology 
MIDF, Vol. 54, No. 4, p 1051-1060, April 1988. 

6 fig, 8 tab, 35 ref. 


Descriptors: *Chlorophyta, *Cladophora, *Bio- 
mass, con ee organic matter, *Al; 
*Limnolo Spectroscopy, *Biode; tion, 
*Chemical anal ysis, *Bacteria, *Microbial degrada- 
tion, Aan 4 environments, * entation, 
Alghumin, Nuclear magnetic resonance spectros- 
copy, Carbon radioisotopes, ——. conditions, 
Anaerobic conditions, Wetlands, Lak 


Humic substances are highly aliphatic. These ali- 

hatic macromolecules, predominantly ic 
in structure, are prevalent in marine and lacustrine 
sediments and are believed to originate from algae 


i paraffinic 
h alghumin of whole 
Mead and increased to 5. 


CIENCY AND 
WATER QUALITY IN MOUNTAIN STREAMS: 
Ill. MACROZOOBENTHIC PRODUCTION, 
Bulgarian Academy of Sciences, Sofia. Inst. of 
Zoology. 
For primary bibliographic entry see Field 5C. 
W88-09971 


EFFECTS OF PHOSPHORUS REMOVAL ON 
THE MAXIMAL ALG. 


Hoogheemraadschap van Rijnland, Leiden (Neth- 
erlands). 

For primary bibliographic entry see Field 5G. 
W88-09989 


DISTRIBUTION OF MACROPHYTES IN RE- 

LATION TO ENVIRONMENTAL FACTORS IN 

THE TER RIVER, NORTHEAST SPAIN, 

Barcelona Univ. (Spain). Dept. de Ecologia. 

J. Penuelas, and F. Sabater. 

Internationale Revue der Gesamten Hydrobiologie 

IGHYAZ, Vol. 72, No. 1, p 41-58, 1987. 8 fig, 3 

tab, 23 ref. Comision Asesora de Investigacion 
Cientifica y Teenica (Spain) Grant 478/81. 


Descriptors: *Lotic environment, *Ecol 

pry a ula' Bryoph' Spatial distrib: 
*Aquatic tions, ryop ytes, u- 
tion, MStatietical analysis, Aquatic habitats, Oligo- 
trophy, Eutrophication, Reservoirs, Spain. 


Most factors measured in water quality studied 
increase downstream with changes in 
the aquatic vegetation, from typical species of fast- 
flowing oligotrophic waters to those yy slower- 
flowing eutrophic waters. Several statistic analyses 
were carried out to relate physical and chemical 
parameters with plant distribution. Five vegetation 
types are found in a longitudinal distribution along 
the river system. They are dominated by bryo- 
phytes in the initial parts before the reservoirs and 
by higher plants in the final parts after the reser- 
voirs. (Author’s abstract) 

W88-09990 


WATER CYCLE—Field 2 
Lakes—Group 2H 


SEASONALITY, POPULATION DYNAMICS, 
AND PRODUCTION OF DAPHNIA LONGI- 
SPINA IN THE SUBTROPICAL LAKE BHIM- 
TAL (U.P.), INDIA, 

— Univ., Naini Tal (India). Dept. of Zoolo- 


PE c Sharma, and M. C. Pant. 
Internationale Revue der err: Hydrobiologie 
ae Vol. 72, No. 1, p 71-80, 1987. 8 fig, 1 


Descriptors: hnia, *Zooplankton, *Water- 
fleas, Gaon: etatien: *Population dynamics, 
P density, Aquatic populations, Plankton, 

Productivity, —_ a zone, Base- 
line siete Temperature effe 


Seasonal variation in population density, birth rate, 
mortality, ee ee 
in a high altitude sub-tropical lake. A bimodal 

curve with maxima during summer and 
autumn was observed. A 


di summer and autumn months. M Author’ ab- 
stract 
W88-09991 


INTERACTION OF SELENATE AND SELE- 
NITE WITH SELECTED FRESHWATER SEDI- 


MENTS, 
= Univ., Saskatoon. Dept. of Soil Sci- 


N. G. Lipinski, P. M. Huang, U. T. Hammer, and 
W. K. Liaw. 
Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 72, No. 1, p 107-114, 1987. hd, fy 
tab, 18 ref. Natural Sciences and Engineering 
search Council of Canada Strategic Grant G-1296. 


tors: *Path of pollutants, *Selenium, *Sele- 

nite, * coal *Lakes, *Lake sediments, *Biode- 

Sediments, Katepwa Lake, Buffalo 

ound ‘tebe Canada, Oxidation, Chemical reac- 
tions, Reduction. 


The transformation of selenium in natural systems 
is of interest because of its importance as an essen- 
tial nutrient for animals and human beings as well 
as its reputation as a toxin similar in effect to 
arsenic. Selenite and selenate at submicrogram 
levels were added to suspension of two lake sedi- 
ments (Buffalo Pound and ieee Lakes) from 

southeastern Saskatchewan, Canada. The sediment 
from Buffalo Pound Lake rapidly oxidized selenite 
in an Arrhenuis type reaction and followed first 
order kinetics. The sediment from Katepwa Lake 
oxidized selenite, but at a much slower rate. The 


nate, while Buffalo Pound Lake sediment did not. 
The reduction of selenate is likely mediated by 
biotic activity, associated biochemical processes, 
and/or organic matter. (Author’s abstract, 
W88-09992 


LIMNOLOGICAL CHARACTERISTICS OF 
TWO EUTROPHIC AND FOUR MESOTRO- 
PHIC LAKES IN WEST-CENTRAL FLORIDA, 
University of South Florida, Tampa. Dept. of Biol- 


ogy. 
a Re Cone E. Gardiner, and S. 
M. Scheda. 


Ini ternationale Revue der Gesamten Hydrobiologie 
ree Vol. 72, No. 2, p 171-203, 1987. 9 fig, 11 
tab, 66 ref. 


*Eutrophication, *Phytoplankton, 

ton, *Lakes, *Mesotrophic lakes, *Lim- 

nology, Mathematical Studies, Multivariate Analy- 

sis, ton, Chlorophyll, Eutrophic Lakes, Ro- 
tifers, Regression analysis, Florida. 


Limnological characteristics of six subtropical 
lakes were monitored to determine the factors 
which regulate chlorophyll a concentrations and 





Field 2—WATER CYCLE 


Group 2H—Lakes 


ytoplankton standing crops. Most — 

ire chemical variables showed non-significant di! 

ps nga war ot wy Raat wont 

were often large. Phytoplankton blooms occurred 

throughout the year and there were marked differ- 
ences between the h and mesotro- 


zooplankton and 
lakes were 3 to 6-fold greater than in the mesotro- 
R 


lakes. models for chlorophyll a 
and total ph lankton cell volumes were calcu- 
teted for cac lake and for all lakes combined, but 

uared values and numbers of shared variables 
dea to be low indicating the weed for edditionsl 
variables and more frequent sampling. (Author’s 
abstract) 
W38-09994 


COMPARATIVE PRODUCTIVITY OF TWO 
THE VICINITY OF 


Quebec Univ., Chicoutimi. Dept. des 
Fondamentales. 


L. M. Lalancette. 

Internationale Revue der Gesamten Hydrobiologie 
nee Vol. 72, No. 2, p 205-223, 1987. 11 fig, 4 
tab, 35 


rs: *Ponds, *Ecosystems, *Eutrophica- 
tion, Mieasling, *Productivity, 
Reservoirs, Benthic fauna, Sedimen' iy, *Zooplanion, Lake 
St. John, Quebec, Canada. 


In 1980 and 1981, the productivity of two ponds 
Ope Lake St Rn were eas. Se eee 
of Desbiens, did not communicate with Lake St. 
John and the other, the pond of St. Gedeon, was 
connected to the lake. The aim of this study was to 
evaluate the contribution that a pond could make 
to the increase in productivity of Lake St. John, 
which is a reservoir. The pond of Desbiens is more 
productive than Lake St. John but 2-3 times less 
eS es Oe ee The pond 
Fincalansshoah ok sbeesond dugeee al Gelinade 
pag nmr by gabe deh wee digg ned 
to northern lakes in its physico-chemistry, zoo- 
plankton, sediments, and benthic fauna. (Author’s 


) 
W88-09995 


GERMINATION AND GROWTH OF POTAMO- 
GETON PECTINATUS (L.) AT DIFFERENT 
WATER DEPTHS IN LAKE NAINITAL, UTTAR 
PRADESH, INDIA, 

Kumaun Univ., a Tal (India). Dept. of Botany. 


R. Purohit, and S Lea 

Internationale Revue der Gesamten ten Hydrobiologie 
erage Sony Voi. 72, No. 2, p 251-256, 1987. 3 fig, 1 
tab, 10 ref. 


Descriptors: *Germination, ‘Plant growth, 
*Tubers, *Aquatic plants, *Sago nha Water 
depth, Plants, India, Lakes, Macrophytes. 


Data on germination of tubers and subsequent 
growth of young plants of Potamogeton pectinatus 
were recorded at different depths of the water 
column in Lake Nainital. The depth of the eupho- 
tic zone is about 5 m. Tubers were placed at 1, 2.5, 
5.0, 7.5, and 10 m water depth in brass net A 
— significant negative correlation was found 
on one hand and germination per- 
centage anerel tubers, length of shoots and numbers of 
ae on the other . Germination of tubers 
a goeey related to pH, dissolved oxygen, 
temperature of water. (Author’s abstract) 
W88-09997 


FACTORS AFFECTING THE BENTHIC COM- 

MUNITY STRUCTURE OF A DISCONTINU- 
US STREAM IN GUADELUPE MOUNTAINS 

NATIONAL PARK, TEXAS, 

Baylor Univ., Waco, TX. Pas of Biology. 

R.D. Meyerhoff, and O. T. Lin 

Internationale Revue der a Al Hydrobiologie 

aed Vol. 72, No. 3, p 283-296, 1987. 3 fig, 8 


iptors: *Benthic fauna, *Benthic environ- 
systems, *Macroinvertebrates, *Streams, Moun- 
tains, Biomass, Species Diversity, Population den- 
sity, Guadelupe Mountains, Texas, Detritus. 


McKittrick Creek, a discontinuous 


ILSTEIN), ’ 

on ti Univ. (Germany, F.R.). nn Inst.und 
r Botiger, U. U. Holm, and K. 

ternationale Revue der Gesamten Hydrobio oer it he 
IGHYAZ, V a 72, No. 3, p 339-368, 1987. 11 
14 tab, 38 ref. 
Descriptors: 
*Channeling, *Streams, 
* Aquatic insects, *Stream i 
Benthos, Schleswig-Holstein, 
Germany. 


*Ecosystems, “Species diversity, 
*Ecological effects, 
vement, *Insects, 
ederal Republic of 


concerning the pcatiatbonien th 
to 
which artificial conditions a stream have 
wudimod antenshicoae Ait tte Sikes walaiea 
tion. The ecological effects of mechanical disturb- 
ances from channelization, maintenance, or similar 
ee eS ae 
vidual abundances and species diversity. The eco- 
logical effects are essentially more com 
should be determined ly for 
individual taxa. The conclusions are based on 
emergences recorded in traps during a six month 
pee from May to October. (A r’s abstract) 
88-09999 


DETERMINATION OF BENTHIC-INVERTE- 
BRATE INDICES AND WATER-QUALITY 
TRENDS OF SELECTED STREAMS IN CHES- 
TER COUNTY, PENNSYLVANIA, 1969-80, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
W88-10063 


21. Water In Plants 


EFFECTS OF SHORT-TERM FLOODING ON 
GROWTH, YIELD, AND MINERAL COMPOSI- 
TION OF WHEAT ON SODIC SOIL UNDER 
FIELD COND 

Central Soil Salinity B Research Inst., Karnal (India). 
D. P. Sharma, and A. Swarup. 

Plant and Soil PLSOA2, Voi. 107, No. 1, p 137- 
143, March 1988. 2 fig, 6 tab, 21 ref. 

Descriptors: *Flooding, *Flood damage, *Growth 
rates, *Alkaline soils, Fano *Field tests, Oxygen 
uptake, Root development, Oxygen deficit, Limit- 
ing nutrients, Yield, Mi India, Alluvial 
plains, Soil types. 


In sodic soils of the Indo-Gangetic alluvial plains 
of Northern India, flooding for short periods often 
occurs during the growing season of wheat, lead- 
ing to low yields. A field study was therefore 
conducted to evaluate the effects of short-term 


MODELING OF SOIL WATER FLOW AND 
ROOT UPTAKE, 


South Dakota State Univ., Brookings. Dept. of 
Plant Science. 

For primary bibliographic entry see Field 2G. 
W88-10076 


2J. Erosion and Sedimentation 


BUFFERING CAPACITY OF SOFT-WATER 
LAKE SEDIMENTS IN FLORIDA, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
For primary bibliographic entry see Field 2H. 
W88-08966 


ING PROCESSES IN RIYER ENGINEER- 


San Diego State Univ., CA. 
For primary bibliographic entry see Field 2E. 
'W88-08990 


GROUND WATER CONTAMINATION BY 
TOXIC SUBSTANCES: A CALIFORNIA AS- 
SESSMENT, 


, 
California State Water Resources Control Board, 
Scaramento. Pollutant Inv: ions Branch. 
For primary bibliographic entry see Field 5A. 
W88-09116 


SETTLING RATES OF PLUTONIUM-BEAR- 
ING PARTICLES IN POND B, 

Argonne National Lab., IL. 

For primary bibliographic entry see Field 5B. 
W88-09215 


SEDIMENT INSTABILITY AND WOODY 
SEEDLING GROWTH, 

For primary bibliographic entry see Field 5C. 
W88-09224 


SLOPE STABILITY: GEOTECHNICAL ENGI- 
NEERING AND GEOMORPHOLOGY. 

For primary bibliographic entry see Field 8D. 
'W88-09334 





W88-09339 


eae MODELS FOR MOUNTAIN 
Kyoto Univ. (Japan). Disaster Prevention Re- 
search Inst. 


For primary bibliographic entry see Field 2F. 
W88-09342 


BASAL EROSION AND MASS jor hg 


York 188 1987. p cig Jom 19 he 54 ref. 


fi 
tree 
as 


"2, 


Geomorphol and Sons, 
York. 1987. og 13 hee 5 tab, 114 ref. 


Descriptors: *Erosion, *Slope ngy; <8 *Weather- 

ing, *Clay, *Mud, Soil erosion, Disintegration, 

ite, Oxidation, Permafrost, Pore pressure, 
strength. 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


ity of (pedo! 


any 0 


ical) soil 
can develop on or clay, 
formation entails a ion of wi 


W88-09334) tz-PTT) 
Wwasoo3e7. _ 


MASS MOVEMENT IN SEMI-ARID 

MENTS AND THE MORPHOLOGY OF ALLU- 
VIAL FANS, 

Minnesota Univ., Minneapolis. Dept. of Geology 
and ysics. 

R.L. B. 

IN: Slope we 


oer Sv anne at 
eng pe Fg: Wiley and Sons, New 
York. 1987. p 529, 11 fig, 50 ref. 
: : iarid land 


: *Mass 


ment of desert pavements. Neither is especially 
important in terms of the volume of material 
eee Soceeres of cosy wees of a fan 
surface provides one an aes =_— whic! Lay 
assignmen based when mapping fans. 
($e aan WSE-0953 (Lane PTT) 


MECHANISMS OF MASS MOVEMENT IN 
University Coll., Cardiff (Wales). Dept. of Geolo- 


Geomorp John Wi 

York. 1987. p 31- 559, 18 fe, 106 008 

Descriptors: *Mass movement, *Frozen ground, 
> mph wasting, ability Tha wing, Free a 
Pore water, Landslides, Rainfall 


ot eomorpho! 
fiso W: W88-09334) (Lantz-PTT) 
W88-09350 


SLOPE DEVELOPMENT THROUGH THE 
THRESHOLD SLOPE CONCEPT, 

For pri bibliographic entry see Field 8D. 
W88-09351 


., Canberra. 
For primary bibliographic entry see Field 8E. 
W88-09352 


MORPHOLOGICAL RESPONSES AND SEDI- 

MENT PA 

Polytechnic Wolverhampton (England). School of 
ied Sci 


For primary bibliographic entry see Field 2E. 
'W88-09369 


LONG-TERM SEDIMENT STORAGE IN THE 
SEVERN AND WYE CATCHMENTS, 
— - Univ. (England). Dept. of Geography. 
A. 

IN: Palaeohydrology in Practice: A River Basin 
Analysis. John Wiley and Sons, New York. 1987. p 
307-332, 8 fig, 3 tab, 57 ref. 


Descriptors: *Sediment yield, *Holocene, *Sedi- 
ment storage, *Severn River, *Wye River, — 
*Geomorphology, *Sediment 


Traditional views of drainage-basin dynamics tend 
to emphasize the erosional component of the 
upland headwaters and the transportational role of 
the middle zones. However, estimated sediment 
delivery ratios and the importance of the storage 
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Group 2J—Erosion and Sedimentation 


element in the middle and lower zones of basins 
indicate that, in time, these zones can become foci 
sediment from stores of different 
length of time involved is 

con- 


y 
ment has also led to a reduction in flooding and 
presumably to a decrease in floodplain accumula- 
tion rates but an increase in within-channel sedi- 
mentation, y in lower reaches. The quanti- 
ties of stored sediment in lowland basins such as 
that of the Severn, in relation to present sediment 
oon a oe that man — the relationships 
rt storage process- 
the Mid- ob. and’ Lapedciogene.. In the 
process and fertile or potentially fertile, allu- 
vial and colluvial soils have been created. Quantifi- 
cation of sediment budgets requires the identifica- 

tion of sources and stores, and the 


pyre 


Basin is poorly known. Colocistnen bessd'on there 
rates suggest that as much sediment has gone into 
storage as has left the Severn and Wye basins 
during the Holocene. The storage component is 
no pty uniform andi prc Hm Ul 

ee erosion went into 

uvial storage. (See also s'also W88-09360) 


nt PTT) 
Ws8-09371 
HISTORY OF PALEOFLOOD HYDROLOGY 
IN THE 


atory, 
For primary bibliographic entry see Field 2E. 
'W88-09407 


MEASURING THE RIVERS OF THE PAST: A 
HISTORY OF FLUVIAL PALEOHYDROLOGY, 
Wesleyan Univ., Middletown, CT. Dept. of Earth 
and Environmental Sciences. 

For primary bibliographic entry see Field 2E. 
W88-09408 


HISTORY OF THOUGHT ON THE ORIGIN OF 
SUBSURFACE SEDIMENTARY BRINES, 
— State Univ., Baton Rouge. Dept. of Ge- 
re) 


logy 
= moti bibliographic entry see Field 2K. 


ABANDONED MINES IN ILLINOIS AND 
NORTH DAKOTA: TOWARD AN UNDER- 
STANDING OF REVEGETATION oe 
Illinois Natural History Survey. 


For —_ bibliographic entry see see Fal id 4C. 
W88-09451 


ROLE OF SEDIMENT IN THE PERSISTENCE 
AND TRANSPORT OF ENTERIC VIRUSES IN 
THE ESTUARINE ENVIRONMENT, 
University of Southern Mississippi, "Hattiesburg. 
a pale of eee * 
a3 primary biblio; ic entry see Field SB. 
W88-09466 slag 


VIRUS ASSOCIATION WITH SUSPENDED 

SOLIDS, 

Baylor Coll. of Medicine, Houston, TX. Dept. of 

Virology and Epidemiology 

For primary bibli line entry see Field 5B. 
W88-09467 


DISCHARGE FOR SUSPENDED 


THE SASKATCHEWAN RIVER BASIN, 
Saskatchewan Univ., Saskatoon. Dept. of Geogra- 


h 

P. E Ashmore, and T. J. Day. 

Water Resources Research WRERAO, Vol. 
No. 6, p 864-870, June 1988. 3 fig, 1 tab, 12 2 


charge, Saskatchewan River, 


w discharge, Hy- 
drographs. 


Effective dischar, 
was determined 


if Geo 
graphic entry see 


ERIE, 
Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 


For primary bibliographic entry see Field 2H. 
W88-09550 


FACTORS AFFECTING METAL PARTITION- 


RIVER, 
Clarkson Univ., Potsdam, NY. Dept. of Civil and 
For, nl basiannog Field 5B. 

‘or entry see 
WaeO95s5" 


CHARACTERIZATION OF SEDIMENTARY 
HUMIC ACIDS FRACTIONATED BY HYDRO- 
PHOBIC INTERACTION CHROMATOGRA- 


PHY 

Lille-1 Univ., Villeneuve d’Ascq (France). Lab. de 
Biologie Appliquee. : : 

For primary bibliographic entry see Field 2L. 
'W88-09560 


FACIES AND GEOMETRY OF AN ESTUARINE 
BAR AND CHANNEL SYSTEM, 
pocicrry ste Univ., Talence (France). Inst. de Geo- 


ANALYSIS OF POLYCYCLIC AROMATIC HY- 
DROCARBONS IN LACUSTRAL SEDIMENTS 
BY HIGH RESOLUTION SHPOL’SKII SPEC- 
TROFLUORIMETRY AT 10 K, 

Universite de Savoie, Chambery (France). Lab. de 
S ie Moleculaire. 


() ; 
For primary bibliographic entry see Field SA. 
W88-09579 


ACID PRECIPITATION ON 


PHUR ISOTOPE RATIOS IN LAKES NORTH 
OF LAKE SUPERIOR, 
McMaster Univ., Hamilton (Ontario). Dept. of 


Chemistry. 
For primary bibliographic entry see Field 5C. 
‘W88-09592 


EFFECTS OF FLOODING AND SEDIMENTS 
ON THE STRUCTURE OF A STREAM MIDGE 
ASSEMBLA‘ 

Ohio Univ., Athens. 

For primary bibliographic entry see Field 2H. 
W88-09619 


CHANGES IN THE PHYSICAL AND 
CAL PROPERTIES 


Nee acy nthe rarhis eginy oe Pelé 20. 
W88-09624 


TRANSPORT OF FINE-GRAINED  SEDI- 
MENTS IN SHALLOW WATERS, 

California Univ., Sa eee. Det eee 
cal and Environmental 

C. K. Ziegler, and W. Lick. 


Environmental Geology and Sciences 
EGWSEI, bP 11, No. 1,-p 123.13, rs 
1988. 7 fig, 16 ref. 


poll 
flowing into Lake Erie; (2) a river flowing 
into a lake or ocean with a cross-flow; and (3) a 
t flow in a simple estuary as affected 
by tidal currents. The formation of erosional and 
depositional areas under various conditions is dem- 
onstrated. (Author’s abstract) 
‘W88-09710 


SEDIMENTARY SULFIDE IN THE NEAR- 
SHORE GEORGIA BIGHT, 

Du Pont de Nemours (E.1) and Co., Regen] 
DE. Haskell Lab. for Toxicology and 

Medicine. 

For primary bibliographic entry see Field 2L. 
W88-09711 


EFFECT OF BIOLOGICAL AND PHYSICAL 
DISTURBANCES ON THE TRANSPORT OF 

ARSENIC FROM CONTAMINATED ESTUA- 

RINE SEDIMENTS, 

Academy of Natural Sciences of ee 

Benedict, MD. Benedict Estuarine Research 

For primary bibliographic entry see Field SB. 





CHANNEL RESPONSE TO GRADE-CONTROL 
STRUCTURES ON MUDDY CREEK, MISSIS- 


SIPPI, 
Colorado State Univ., Fort Collins. Dept. of Earth 
Resources. 


For primary bibliographic entry see Field 8B. 
'W88-09719 : . 


REGULATED RIVER BLITHE, STAFFORD- 


SHIRE, U. 
Birmingham Univ. (England). Dept. of Geological 


D. J. a. sie 
vers Research Management 
, Vol, 2 ey pm p 117-129, April-June 
1988. 8 fig, 4 tab, 25 


rived minerogenic particles were dominant. 
(Wood-PTT) 


MONITORING THE IMPACT OF DAMS ON 
THE DOWNSTREAM PHYSICAL ENVIRON- 
MENT IN THE TROPICS, 

Bayero Univ., Kano (Nigeria). Dept. of Geogra- 


ry. 
Bey i bibliographic entry see Field 6G. 
W38.09726” 


EFFECT OF TUBIFICIDS AND CHIRONO- 
MIDS ON PARTICLE REDISTRIBUTION OF 
LAKE SEDIMENT, . 
bg hae (Japan). Biological Lab. 

Ecological Research, Vol. 2, No. 3, p 255-264, 
December 1987. 5 fig, 1 tab, 29 ref. 


: *Bioturbation, *Limnology, *Aquatic 
cam *Midges, *Tubificids, *Lake sediments, 
*Sediments, Particle size, Fi port Aquatic 
plants, Diatoms, Paleolimnology, Cyanophyta. 


The er of chironomid larvae, Chironomus plu- 
mosus, and tubificid worms, Limnodrilus spp., on 
particle redistribution in lake sediments were inves- 
tigated experimentally, using pots containing sedi- 


ments obtained from Lake Suwa, Japan. The chir- 
onomids and tubificids increased the water content 


GEOCHEMICAL STUDY OF WEATHERING 
THROUGH CHEMICAL COMPOSITION IN 
NATURAL WA’ 


TERS, 
Kyoto Univ. (Japan). Disaster Prevention Re- 
F ate bibliographic Field 2K. 
or’ entry see : 
wae-09804” 


LABORATORY STUDIES ON SAM- 
PLING WITH APPLICATION TO SUBTIDAL 
MEIOBENTHOS COLLECTION, 
Louisiana State Univ., Baton Rouge. Dept. of Zo- 
Poeun bibliographic Field 7B. 

‘or entry see 
W88-09847 


SUBSIDENCE IN THE NORTHEASTERN NILE 
DELTA: RAPID RATES, POSSIBLE CAUSES, 
AND CONSEQUENCES, 

Smithsonian Institution, Washington, DC. Mediter- 
ranean Basin Project. 


Science SCIBAS, Vol. Me No. 4851, p 497-500, 
April 22, 1988. 3 fig, 1 tab, 31 ref. 


Descriptors: *Subsidence, *Nile Delta, *Geomor- 
phology, *Deltas, *Geologic history, *Geologic 
mapping, River mouth, See le — Flooding, River 
forecasting, Sedimentation ra’ 


Holocene fluvial and marine deposits have accu- 
mulated in a -like structure on the 

ern margin o! the Nile delta. This part of the delta, 
which includes Lake Manzala, Port Said, and the 
northern Suez Canal, has subsided rapidly at rates 
Suey capi: ite cbeibeoes bes iooned ot tame 
= subsidence has diverted at least 
our major distributaries of the Nile River into this 
region. The combined effects of continued: subsid- 
ence and sea level rise may flood a large part of the 
northern delta plain by as much as 1 meter by the 
year 2100. The impact of continued 

now occurring when sediment input along the cost 
has been sharply reduced because of the Aswan 
High Dam, is likely to be substantial, particularly 
in the Port Said area and as far inland as south of 
Lake Manzala. (Author’s abstract) 

W88-09901 


ORGANIC MATTER CONTENT IN SEDI- 


MENTS OF THREE NAVIGATION POOLS 
ALONG THE UPPER MISSISSIPPI 


For primary bibliographic entry see Field 2H. 
W88-09932 


ILORADO, 
by Geological Survey, Denver, CO. Water Resources 


B.C. Ruddy. 

Available be the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Water-Resources In- 
pg Report 87-4011, 1987:-22 p, 11 fig, 5 


Descriptors: *Suspended load, *Bed load, *Reser- 
voir sedimentation, *Silting, *Colorado, Hydrolog- 
ic data. 


Stream-discharge data collected from May 1982 
through October 1985 and sediment*data collected 


WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


from March 1985 through October 1985 at stream 
flow- ig station 09041500 Muddy Creek at 
ing, —— were used to determine 

tt discharge into the proposed Wol- 

ford Mountain Reservoir. The data were divided 


and stream 
the rising stage, fling 
One statistical relation 
discharge and steam dicharge 
was pwheseccory from collected data. These 
relations were used with 3 years of daily stream- 
discharge data to estimate total-sediment dis- 
oo annual peas —— ews g oréerel 
to annual stream ge during 
thereafter. At least 


31% ofthe iis tosheddianan dicherge ws pnp 


pap ne be rh pe tt disc! ge 


Mi 
be 83,00 w for the 1983 t thro’ 


be 83, = Fe year for the 1985 
water years. -storage capacity of the pro- 


posed Wolford Mountain Reservoir at site C 
would decrease 10% after 100 years at this rate of 
mean annual total-sediment discharge. (USGS) 
W88-10065 


HYDRAULICS AND BED MATERIAL TRANS- 
PORT AT HIGH FINE SUSPENDED SEDI- 
MENT CONCENTRATIONS, 

Colorado State Univ., Fort Collins. Dept. of Civil 


J. B. Bradley. 

Available from University Microfilms Internation- 
al, 300 N. Road, Ann Arbor, MI 48106, 
Order No. 8618167. Ph.D Dissertation, 1986. 140 
p, 32 fig, 11 tab, 93 ref. 


Descriptors: * 


*Hy 
flow, Mat 
flows, aa Flow ae Flow resistance. 


Steady uniform flow in a two-foot wide flume was 
studied in a laboratory using a clay washload and 
sand bed, and field measurements of high sediment 
concentration flows were collected. The adequacy 
was evaluated of ing methodologies for tur- 
bulent low concentration flows, such as the loga- 
rithmic-velocity distribution, related resistance 
equations, the Rouse equation, and existing sedi- 
ment transport formulas, to high concentration 
flows. In fixed bed runs, vertical sand distributions 
were supply limited and uniform for both turbulent 
hyperconcentrated and laminar mud flows. Mobile 
dune and plane bed runs had comparable Z values 
for measured and computed cases in turbulent hy- 
perconcentrated flows. Computed values were de- 
veloped from the Rouse equations using a modified 


fall velocity to reflect changes in fluid ee. 
ly uniform profile was 


Deviation to a more v 

observed at higher cumteamiations of hyperconcen- 
trated and mud flows. Bed material transport rates 
for similar hydraulic conditions were much larger 
in flows with fine sediment concentrations. (Crem- 
mins-AEPCO) 

W88-10085 


2K. Chemical Processes 


SOURCES AND FATES OF AQUATIC POL- 
LUTANTS. 


For primary bibliographic entry see Field SB. 
W88-09065 


FOR ESTIMATING SOLUBILITIES 


Wisconsin Univ.-Madison. Water Chemistry Pro- 
gram. 

For primary bibliographic entry see Field SB. 
W88-09066 

VAPOR-PARTICLE PARTITIONING OF SEMI- 
VOLATILE ORGANIC COMPOUNDS, 

South Carolina Univ., Columbia. Dept. of Chemis- 
try. 

For primary bibliographic entry see Field 5B. 





Field 2—WATER CYCLE 
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'W88-09067 


AIR-SEA TRANSFER OF TRACE ELEMENTS, 
Rhode Island Univ., Kingston. Graduate School of 
F na} bibliographic Field SB. 
‘or primary entry see Fie! 
W88-09070 


METAL SPECIATION IN NATURAL WATERS: 
INFLUENCE OF ENVIRONMENTAL ACIDIFI- 
CATION, 
Univ., Sainte-Foy. suse $e 
rimary bibliographic entry see Fie 
Wee O07 


ION BUDGETS IN A SEEPAGE LAKE, 
Towa a Iowa City. Dept. of Civil and Envi- 


ronmen' aa tom 
For primary bibliographic entry see Field 2H. 
W88-09073 


OF ALKALINITY GENERA- 
TION IN ACID-SENSITIVE SOFT WATER 


Minnesota Univ., Minneapolis. Dept. of Civil and 
For pai ae untae hic Field SC. 

‘or primary bibliographic entry see . 
Was-09074- 


CYCLES OF NUTRIENT ELEMENTS, HYDRO- 
PHOBIC ORGANIC COMPOUNDS, AND 
METALS IN CRYSTAL LAKE, 

Wisconsin Univ.-Madison. Water Chemistry Pro- 


For srimary bibliographic entry see Field SB. 
W88-09080 


ELEMENT CYCLING IN WETLANDS: INTER- 
roxr WITH PHYSICAL MASS TRANS- 


Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil 


Engineerin, 
For primary bibliographic entry see Field 2H. 
W88-09081 


ALTERNATIVE WELL SEAL IN HIGHLY 
MINERALIZED GROUND WATER, 


For primary bibliographic entry see Field 7B. 
W88-09156 


posi nee GROUND-WATER QUALITY 
aa WELL INSTALLATION 


pare Gorrill Associates, Portland, 


ME. 
For fay bibliographic entry see Field 7B. 
W88-0915 ” 


MONITOR 


For primary bibliographic entry see Field 7B. 
Was Oo138 oe 


TECHNIQUE FOR RENOVATING CLOGGED 
WELLS, 


BORE-VOLUME PURGING TO IMPROVE 
MONITORING 

F i bibliographic entry see Field 7B 

‘or primary bil ic entry see Fie! 5 
W88-09159 

LABORATORY INVESTIGATION 
PURG) 
Pe 
‘or primary bibliographic entry see Field 7B. 
W88-09160 sti: 4 


OF THE 
iG BEHAVIOR OF SMALL-DIAMETER 


GEOCHEMISTRY OF NATURAL WATERS, 
Wyoming Univ., Laramie. 

J. I. Drever. 

Prentice-Hall, Inc., Englewood Cliffs, New Jersey. 
1982: 388 p. 


Descriptors: 


*Geochemistry, *Water chemistry, 
*Hydrologic 


systems, Chemical properties, 


Streams, Mo koy ra regime, Lakes, Groundwat- 
er, Ecological effects, Ecosystems, Rain, Erosion, 
Solute transport, Ma “Mathematical studies, Weather- 
ing, Oceans. 


Water is an essential of the geological cycle. 
Rain water converts the granitic rocks of the conti- 
nents to clay, sand, and solutes, and transports 
Gam to Ge conan ween toy Seuss ee 
material of future continents. To understand this 

fundamental cycle, one must understand how 
rocks weather, and how the solutes removed 


present state of knowledge of the processes con- 
trolling the composition of natural waters - 
streams, lakes, the ocean, and near-surface ground- 

waters. Wesae, Altetegh many examples of caen 3 influ- 
ence are discussed, the primary objective is to 
document how the natural systems work. This 
provides a framework in which to discuss the 
consequences of human activities, and the process- 
es operating in natural systems are often same 
as the processes operating in polluted or otherwise 
disturbed waters. The approach used, wherever 
possible, is to discuss specific studies of natural 
waters rather than to present theory in an abstract 
way. Chemical and mathematical presentation is 
t simple, and geologic terms that it be 
familiar are explained in the glossary. tz- 


Survey, Reston, VA. 


.R. 
IN: The History of Hydrology. American Geo- 
Bean —_ Washington, DC. 1987. p 75-80, 3 
re! 


Descriptors: *Geophysics, *Geochemistry, *Ra- 
dioactivity, *History, *Radioactive springs, Urani- 
um, Radon, Radium, Mineral springs, Springs. 


The first investigations of radioactivity in surface 
and groundwaters in North America were sparked 
= _1903 by a visit to Yale University from a Cam- 

— University professor, J. J. Thomson. Impe- 

or continuing studies was provided by a gener- 
al interest in the phenomenon of radioactivity and 
by medical and commercial interest in the alleged 
therapeutic value of radioactive substances in 
water. Measurement methodology was given much 
attention. Attempts were made to correlate radio- 
activity with lithology and readily measurable 
water properties such as temperature and total 
dissolved solids, generally with little success. How- 
ever, information was obtained on some important 
hydrogeochemical properties of the naturally oc- 
curring radionuclides, including the differing mo- 
bilities of the chemically distinct members of the 
uranium decay series and the coprecipitation be- 
havior of radium. Radioactivity in water was ex- 
eS Se A ee a grams of 
pone 1 sage gry. um, curies, mache units, and 

also W88-09405) (Cassar-PTT) 

WSe-09810 


HISTORY OF THOUGHT ON THE ORIGIN OF 
SUBSURFACE SEDIMENTARY BRINES, 
Louisiana State Univ., Baton Rouge. Dept. of Ge- 
ology. 

J. S. Hanor. 

IN: The History of Hydrology. American Geo- 
physical Union, Washington, DC. 1987. p 81-91, 11 
fig, 44 ref. 


Descriptors: *Geohydrology, *Geophysics, *Geo- 

chemistry, *Saline water, *Brines, *History, Salt 
deposits, Membrane processes, Infiltration, Eva- 
porite, Solubility, Subsurface water, Springs, Con- 
nate water, Seawater, Chlorides, Evaporation, Dis- 
solution, Solute transport, Rivers, Fermation 
water. 


The remains of ancient salt works around brine 


seeps stand as evidence that Prehistoric man not 
only knew that some groundwaters are salty, but 


took commercial advantage of this resource. Pre- 
Socratics, such as Anaxagoras (ca. 450 B.C.), spec- 
ulated that the surface waters of the earth were 
derived by evaporation of subsurface waters, a 
process which could leave a salty residue. Lucre- 
tius (ca 60 B.C.) advocated a subterranean filtering 
out of brine as seawater was cycled back from the 
oceans into the continents to form fresh water 
springs and rivers. Medieval and Renaissance cos- 
mologists also believed in the subterranean cycling 
of seawater, but more often called upon distillation 
as a means for removing salt. The body of knowl- 
edge concerning brines improved in the late 1600s 
as drilling and — ~~ established “4 
spatial proximity of some brine springs wi 
bedded rock salt. It was generally believed by the 
early 1800s that brines resulted from the subsurface 
dissolution of salt. In 1859, T.S. Hunt P 
that subsurface salty waters are actually fossil sea- 
water and that the elevated Ca to Na ratio in these 
pore fluids reflects an elevated calcium concentra- 
tion in ancient oceans. Thus was born the notion of 
a connate origin for formation waters. Much of the 
current thought regarding the origin of brines has 
come from study of waters coproduced with 
po a and gas. The mot powens brine-forming mech- 
of the early century, subsurface evapo- 
pe od of pore water into a methane gas phase, was 
shown by Russell on mass-balance grounds in 1933 
to be impossible. Most discussion today centers on 
one or more. of the acer Shamans or ar mem- 
brane filtration (compacted clays and shales serv- 
ing as membranes), infiltration of subaerial brines, 
and subsurface dissolution of evaporites. (See also 
'W88-09405) (Author’s abstract) 
W88-09411 


INTERCALIBRATION EXERCISE FOR TRACE 
METALS IN MARINE SED 


a Inst. of Oceanography, Dartmouth (Nova 


For primary bibliographic entry see Field 5A. 
W88-09559 


CHARACTERIZATION OF SEDIMENTARY 
HUMIC ACIDS FRACTIONATED BY HYDRO- 
+ gee INTERACTION CHROMATOGRA- 
P 


> 
Lille-1 Univ., Villeneuve d’Ascq (France). Lab. de 
Biologie Appliquee. 
For primary bibliographic entry see Field 2L. 
W88-09560 


SINGLET OXYGEN ANALYSIS IN IRRADIAT- 
ED SURFACE WATERS, 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. de Chimie Physique. 

For primary bibliographic entry see Field 7B. 
W88-09569 


GEOCHEMICAL ANALYSIS OF RIYADH 
GROUND WATER, 

King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Physics. 

A. Naeem. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 28, No. 3, p 161-170, 
February 1987. 3 fig, 3 tab, 8 ref. 


Descriptors: *Heavy metal, *Water quality, 
*Water analysis, *Groundwater, *Saudi Arabia, 
*Geochemistry, *Aquifers, Neutron activation 
analysis, Riyadh region, Iron, Cop er, Nickel, Ar- 
senic, Selenium, Bicarbonates, cium, Magnesi- 
um, Sodium, Chloride, Sulfates, Potassium, Cadmi- 
um, Lead, Jubaila aquifers, Public health, Drinking 
water, Water treatment, Meteoric water, Seawater. 


This paper presents a geochemical study of Riyadh 
pe ier from Minjar and Jubaila aquifers near 

iyadh region in Saudi Arabia. The concentrations 
of Fe, Cu, and Ni and the potentially toxic ele- 
ments such as As, Cd, Pb and Se were Icss than 
0.01 ppm. These waters contain Ca(+-+), 
Mg(++), Na(+), CL(-) and SO4(--) in higher 
concentrations than K(+) and HCO3(-). The con- 
centration of all the elements detected in these 
waters is within the maximum permissible limits 





suggested by various world health or; 

Gack BOA sak Ce ape wanes aad 
are of SO4-Mg and Cl-Ca t 

are believed to be a mixture o 


Wa8.09578 


TEST SYSTEM FOR THE DETERMINING OF 
THE FATE OF PESTICIDES IN SURFACE 
WATER: PROTOCOL AND COMPARISON OF 
THE PERFORMANCE FOR PARATHION OF 
ECOCORES AND MICRO ECOSYSTEMS 
FROM TWO SOURCES, 

Institute for Pesticide Research, Wageningen 
(Netherlands). 

For primary bibliographic entry see Field 5A. 
W88-09584 


ANALYTICAL CHEMISTRY OF CHROMIUM 
SPECIES IN THE ENVIRONMENT, AND IN- 
TERPRETATION OF RESULTS, 

Bayer A.G., Leverkusen (Germany, F.R.). 

For primary bibliographic entry see Field 5A. 
W88-09589 


MANGANESE IN DRINKING WATER OF THE 
TOWN OF BEAUCAIRE: ORIGINS AND SOLU- 
TIONS (MANGANESE DANS L’EAU D’ALI- 
MENTATION DE LA VILLE DE BEAUCAIRE: 
ORIGINES ET SOLUTIONS), 

Aix-Marseille-1 Univ. (France). Lab. de Chime 
Generale. 


For primary bibliographic entry see Field 5B. 
W88-09597 


MULTICOLUMN ION CHROMATOGRAPHIC 
DETERMINATION OF NITRATE AND SUL- 
FATE IN WATERS CONTAINING HUMIC 
SUBSTANCES, 

Lund Univ. (Sweden). Dept. of Analytical Chem- 


istry. 
For primary bibliographic entry see Field 7B. 
W88-09608 


2-(5-BROMO-2-PYRIDYLAZO)-5- 
DIMETHYLAMINOPHENOL = (5-BR-DMPAP) 
AS A REAGENT FOR SPECTROPHOTOME- 
TRIC DETERMINATION OF IRON(ID, 
Environmental Science Research Inst. of Guanz- 
hou Prefecture, Ganzhou (China). 
For primary bibliographic entry see Field 7B. 
W88-09612 


INTERACTION OF CERTAIN HEAVY 
METALS WITH LAKE HUMIC ACIDS, 

Kashmir Univ., Srinagar (India). Centre of Re- 
search for Development. 

For primary bibliographic entry see Field 2H. 
W88-09613 


CONSEQUENCES OF REDOX CONDITIONS 
ON THE DISTRIBUTION OF CATIONS IN A 
MEROMICTIC OLIGOTROPHIC LAKE, 
Clermont-Ferrand-2 Univ., Aubiere (France). 

For primary bibliographic entry see Field 2H. 
W88-09623 


FRESH WATERS OF SHETLAND: CHEMICAL 
CHARACTERISTICS OF RUNNING WATERS, 
—— of Terrestrial Ecology, Edinburgh (Scot- 
land). 


K. H. Morris. 
Hydrobiologia HYDRB8, Vol. 144, No. 3, p 211- 
221, January 30, 1987. 3 fig, 3 tab, 34 ref. 


Descriptors: *Water chemistry, *Geochemistry, 
*Shetland Islands, United Kingdom, Multivariate 
analysis, Synoptic analysis, Altitude, Stream classi- 
fication, Tributaries, Catchment areas, Physical 
properties, Hydrogen ion concentration, Conduc- 
tivity, Alkalinity, Sodium, Potassium, Calcium, 
Magnesium, Phosphorus, Nitrogen, Organic 
carbon, Suspended solids, Color, Iron, Silicon, 


Nickel, Chromium, Copper, Geology, Peat, Pre- 
diction, Maps, Acid oa las waters, 


The water chemistry of 48 streams on the Shetland 
Islands was determined as part of a synoptic 
survey of ten tian Onion 1974. For each point 
of intersection of a stream with a 1 km grid line on 
prs Pratl ding yp te ty ae 

t parameters were measured from the map: 
dinete, deme, coomn celts, whether a tributary 
or direct to the sea, distance from the sea, highest 


sevi occasions during the 
spring and summer of 1974 when physical meas- 
urements and biological and chemical samples 
were taken; these celles went encheedd Gor ofl. 
conductivity, — Na, K, Ca, Mg, P, ammo- 
nium N, nitrate N, dissolved or; % 
cota Gumpendedd coll, Sinan 660 
Si, Ni, Cr, and Cu. Principal-component analysis 
identified three main contributors to stream chem- 
istry: solid geology, Fe eh ate: ge agthos yg 
. The sites could be 


but the peatiness of the water made acidification 
difficult to detect using the usual criteria. Most 
postage ts gre weg hehe ager Boe gm 
to a calculated value for non-acidified 
(Shidler-PTT) 

W88-09629 


DISSOLVED ORGANIC CARBON IN 
STREAMS AND GROUNDWATER, 

Waterloo Univ. (Ontario). —_ of Biology. 

J. E. Rutherford, and H. B. N. H: 


lynes. 
Hydrobiologia HYDRB8, Vol. 154, p 33-48, No- 
vedic 16, 1987. 10 fig, 8 tab, 34 ref. 


Descriptors: *Water chemistry, *Streams, 
*Groundwater, ‘*Dissolved solids, *Organic 
matter, Piezometers, Temporal distribution, Spatial 
distribution, Ontario, Streambeds, Aquatic produc- 
tivity, Sediments, Stream biota, Mixing. 


Minipiezometers installed at different vertical 
ioe (20-140 cm) within the streambed were used 
to study temporal and a a variations in the 
dissolved organic carbon (DOC) content of 
streamwater and groundwater in three southern 
Ontario streams (Saugeen River and oe nor 
and Salem Creeks). undwater, as represented 
by our streambed samples, contained considerable 
quantities of DOC but variation between replicate 
samples was high. Diel fluctuations in DOC con- 
tent of streamwater were consistent with daytime 
autochthonous production and night-time uptake 
by heterotrophs. Water from the streambed neither 
consistently diluted nor enhanced streamwater 
levels of DOC. At some stations, DOC variation 
with depth, including streamwater, seemed to be 
largely random. At other stations, DOC concentra- 
tions from the deepest piezometers were consist- 
ently higher than concentrations at intermediate 
depths, suggesting a loss of DOC from deeper 
waters to overlying sediments. However, at these 
stations DOC concentrations were highest at 20 
cm and at the surface. Interflow deliver of DOC to 
the shallow layers of the streambed may be a 
significant source of carbon for a stream ecosys- 
tem, especially in agricultural areas. Late summer 
diel fluctuations at one station may be related to 
changing patterns of intermixing of stream and 
groundwater in the upper layers of the streambed 
as governed by velocity heads, convective currents 
and evapotranspiration. (Author’s abstract) 
W88-09636 


VERTICAL TRANSPORT AND ITS EFFECTS 
ON EPILIMNETIC PHOSPHORUS IN FOUR 
CALCAREOUS LAKES, 

Wisconsin Univ.-Madison. Water Chemistry Lab. 
For primary bibliographic entry see Field 5B. 
W88-09639 
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PHYSICO-CHEMICAL ASPECTS OF PARTI- 
TIONING OF NON-POLAR HYDROPHOBIC 
ORGANICS AT THE AIR-WATER INTERFACE, 
Louisiana State Univ., Baton Rouge. Dept. of 


Chemical Engineering. 
For primary bibliographic entry see Field 5B. 
W88-09653 


PRECONCENTRATION AND ANALYSIS OF 
TETRAPHENYLBO! DIPHENYL- 


.» Aiken, SC. 
For primary  biblicereriie entry see Field 5A. 
'W88-09654 


PHOTOLYTIC DEGRADATION OF TRACE 
AMOUNTS OF DIBROMO-1,2-PROPANE IN 
WATER: THE INFLUENCE OF HYDROGEN 
PEROXIDE (DEGRADATION PAR PHOTO- 
LYSE DU DIBROMO-1,2 PROPANE PRESENT 
A LVETAT DE TRACES DANS L’EAU: INFLU- 
ENCE DU PEROXYDE D’HYDROGENE), 
Universite de Toulon et du Var, La Garde 
(France). Lab. de Chimie Appliquee 

For primary bibliographic entry see Field 5F. 
W88-09655 


UENT 
FOR AGRICULTURE AT KIBBUTZ NA’AN, 
ISRAEL, 
Hebrew Univ., Jerusalem (Israel). Dept. of Zoolo- 
gy. 
For primary bibliographic entry see Field 5D. 
W88-09695 


SALT ACCUMULATION IN THE LOESSIAL 
SEQUENCE IN THE BE’ER SHEVA BASIN, 
ISRAEL, 


Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

For primary bibliographic entry see Field 2B. 
W88-09702 


TRACE METAL DYNAMICS IN A SEASONAL- 
LY ANOXIC LAKE, 

Freshwater Biological Association, 
Cngland). ‘ 
For primary bibliographic entry see Field 2H. 
W88-09708 


Ambleside 


ROLE OF FISH AND BENTHOS IN THE NI- 
TROGEN BUDGET OF LAKE BALATON, HUN- 
GARY. 

Balatoni Limnologiai Kutato Intezete, Tihany 


‘ung . ) “ 8 . . - 
For primary bibliographic entry see Field 2H. 
W88-09752 


HYDROGRAPHY OF THE ESTUARINE-LA- 
GUNAR COMPLEX OF CANANEIA (25 DE- 


TUARINO LAGUNAR DE CANANEIA (25 DE- 
GREES S; 048 DEGREES W), SAO PAULO, 
BRASIL: Ill, INFLUENCIA DO CICLO DA 


MARE), : , 
Instituto de Pesca, Santos (Brazil). Secao Maricul- 
tura. 

For primary bibliographic entry see Field 2L. 
W88-09773 


ECOLOGY OF JACARE PEPIRA RIVER 
BASIN: MAJOR IONS (SAO PAULO STATE OF 
BRAZIL) (ECOLOGIA DA BACIA DO RIO 
JACARE PEPIRA: IONS DOMINANTES, SAO 
PAULO, BRASIL), 

= de Pesca, Santos (Brazil). Secao de Lim- 
nolo 

For primary bibliographic entry see Field 2H. 
W88-09776 
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Group 2K—Chemical Processes 
ARSENIC IN GROUND 
WESTERN UNITED STA’ 
Geological Survey, Carson City, ws 
A. H. Welch, M. S. Lico, and J. L. H 


Ground Water GRWAAR, Vol. is, N 
347, May-June 1988. 7 fig, 5 tab, 110 ref. 


: *Groundwater quality, *Literature 

i *Aquifers, *Geochemistry, 

*Sediments, Volcanic deposits, thermal sys- 

tems, Uranium mines, Gold mines, Western United 
States, Irrigation, Groundwater mining. 


WATER OF THE 


0. 3, p 333- 


Natural occurrences of ground water with moder- 
ate (10-50 micrograms/l) to high (>50 micro- 
grams/1) concentrations of arsenic are common 
throughout much of the western U.S. High con- 
prong 7 tp eats wr associated with 
filled * of all = Ra ia os 
deposits of allu ustrine 0; 
lary in semiarid ean, 2) voloan deposi, ( G3) 
Se ee uranium and gold- 
mining areas. These findings are based on an exten- 
sive literature review, compilation of prone 
reports and data, and the review of data bases 
containing more than 7000 analyses of ground 
water samples for arsenic. In the first two environ- 
mene Siew gust Sian Spucias sania ot 
ments derived, in from volcanic rocks of 
intermediate to composition. Dissolved ar- 
senic concentrations in water from volcanic 
aquifers in the same regions, however, may be low 
(<10 micrograms/1). "eid phnaes Gules, amor- 
phous solids, and sedimentary organic matter) that 
supply the dissolved arsenic have not been identi- 
fied in most areas. Alluvial and lacustrine sedimen- 
tary deposits appear to be an important source of 
arsenic in volcanic areas and in areas underlain by 
basin-filled deposits. Mobilization of arsenic in sed- 
imentary aquifers may be, in part, a result of 
pre Rape cron gre environment due to 
irrigation. In the deeper subsurface, 
Seed cnncls teense sun eatadiael tah 
o_o caused by ground water withdrawals. 
(Author’s abstract) 
W88-09787 


RECORD OF HEAVY METAL POLLUTION IN 
SEDIMENT FROM THE SETO INLAND SEA, 
Government Industrial Research Inst., ae. 
Kure (Japan). 

For primary bibliographic entry see Field 5B. 
W88-09798 


ICAL COMPOSITIONS OF SUBMA- 


SOUTHERN PART OF 
RYUKYU ISLAND ARC, NORTH-WEST PACIF- 


University of the Ryukyus, Nishihara (Japan). 
4 of Chemistry. 


Science Nagoya University 
JEASAD, Vol. 35, No. 2, p 325-340, December 
1987. 4 fig, 5 tab, 38 ref. 
: *Hot springs, *Submarine springs, 
i ater chemistry, *Geochem- 


dolomite, Carbonate, Ryukyu Island Arc, Japan. 


Chemical compositions of off Taketomi-jima sub- 
marine hot spring water and drilled carbonate 

ments were studied. Temperature of submarine hot 
spring water is fairly high (40-60 C). The chemical 
composition is c! by decrease in Mg 
and SO4 concentrations and increase in soluble 
SiO2 and Ca concentrations, relative to the chemi- 
cal composition of sea water. The positive value of 
oxygen isotope (delta-oxygen-18) of hot spring 
water suggests that rock-water interactions may 
take place at fairly high temperatures. Heavy metal 
elements such as Fe, Mn, Hg, As, Sb, Mo, Cd, Ba, 
and U in drilled carbonate ite sediments are highly 
enriched below 6 m in depth of the carbonate 
sediment, and show the strong positive correlation 
with protodolomite content of the carbonate sedi- 


ments. These heavy metal elements and 

mite may be derived from submarine hy 

activity near Taketomi-jima Island. (Author’s ab- 
stract) 

W88-09799 


PARTITIONING OF MANGANESE, IRON, AR- 
SENIC, CAD LEAD, COPPER, ZINC, 
COBALT AND NICKEL IN SEDIMENTS FROM 
LAKE BIWA, 

Okayama Univ., Kurashiki (Japan). Inst. for Agri- 
cultural and Biological Sciences. 

For primary bibliographic entry see Field 5B. 
W88-09801 


DIAGENETIC BEHAVIORS OF HEAVY 

METALS AND NUTRIENTS IN ANOXIC SEDI- 

MENT OF A FRESHWATER POND, 

Central Research Inst. of Electric Power Industry, 

Tokyo (Japan). 

For primary Day Wabdlograghls entry see Field 2H. 
W88-09802 


CHEMICAL STUDY OF SURFACE AND 
GROUND WATERS FLOWING THROUGH 
ry INATE ROCK TERRAIN IN THE OKI- 


ISLANDS, 
brig of the Ryukyus, Nishihara (Japan). 


Lad pon pamary bibliographic entry see Field 2F. 


GEOCHEMICAL STUDY OF WEATHERING 
THROUGH CHEMICAL COMPOSITION IN 
NATURAL WATERS, 

Kyoto Univ. (Japan). Disaster Prevention Re- 
search Inst. 

R. Yoshioka. 

Journal of Earth Science 
JEASAD, Vol. +. Ae 2, p 41 
1987. 20 fig, 4 tab, 5 ref. 


ya University 
mies -444, December 


The dissolved major constituents of natural waters 
in landslide areas are discussed, with ular 


dechenphet 
of CO2 dissolv: 
interactions Gate 
modynamic and mass balance approaches; and ( 
landslides caused by cnctaegnliets (Author’s ab- 


stract) 
W88-09804 


mye oo 
in groundwater; (5) pekciors of 
and water by ther- 


AUTOCHTHONOUS CALCITE 

TION IN HARDWATER LAKES OF THE 

MECKLENBURG LAKE DISTRICT (AU- 

TOCHTHONE KALKFALLUNG IN HARTWAS- 

SERSEEN DER MECKLENBURGER SEEN- 

PLATTE), 

Akademie der Wissenschaften der DDR, Jena. 

Zentralinstitut fuer Mikrobiologie und Experimen- 

telle Therapie. 

a primary bibliographic entry see Field 2H. 
'W88-09809 


CONCEPTS OF WELL CLEANING, 
+ Williams and Blattert, Inc., ” Indianapolis, 


For primary bibliographic entry see Field 3B. 
W88-09832 


AMMONIUM AND PHOSPHATE UPTAKE 
RATES, N:P SUPPLY RATIOS, AND EVI- 
DENCE FOR N AND P LIMITATION IN SOME 
OLIGOTROPHIC 

British Columbia Univ., Vancouver. Dept. of 


Botany. 
For primary bibliographic entry see Field 2H. 
W88-09845 


VARIATIONS IN THE FLUORIDE LEVELS OF 
DRINKING WATER IN SOUTH AFRICA: IM- 
PLICATIONS FOR FLUORIDE SUPPLEMEN- 
TATION, 

Stellenbosch Univ. (South Africa). Faculty of 


Dentistry. : 
For primary bibliographic entry see Field SF. 
W88-09900 


IRON PHOTOREDUCTION AND OXIDATION 

IN AN ACIDIC MOUNTAIN STREAM, 

oo Survey, Denver, CO. Water Resources 
iV. 

For primary bibliographic entry see Field 5B. 

W88-09902 


peg yeep ~< grid IN 
AN UPLAND CATCHMENT IN MID-WALES, 

Institute of Terrestrial Ecology, Bangor (Wales). 

Bangor Research Station. 

For primary bibliographic entry see Field 2A. 

'W88-09912 


CHEMICAL NATURE OF ACID PRECIPITA- 
TION OVER EUROPE, 


Arizona Univ., Tucson. Inst. of Atmospheric Phys- 
ics. 


For primary bibliographic entry see Field 2B. 
W88-09954 


TWO-STAGE MINERALIZATION OF PHEN- 
ANTHRENE BY ESTUARINE ENRICHMENT 
CULTURES, 

New Hampshire Univ., Durham. Dept. of Microbi- 


ology. 
For primary bibliographic entry see Field 5B. 
‘W88-09963 


ANAEROBIC MICROBIAL DISSOLUTION OF 
TRANSITION AND HEAVY METAL OXIDES, 
Brookhaven National Lab., Upton, NY. Dept. of 
For primary bibliographic entry see Field 5B. 
W88-09967 


INTERACTION OF SELENATE AND SELE- 
NITE WITH SELECTED FRESHWATER SEDI- 
MENTS, 

= Univ., Saskatoon. Dept. of Soil Sci- 


For primary bibliographic entry see Field 2H. 
W88-09992 


GEOCHEMICAL ASSESSMENT OF AQUIFER 
RECHARGE EFFECTS IN THE SOUTHWEST 
DENVER BASIN, 

Colorado School of Mines, Golden. Dept. of Geol- 


ogy. 
For primary bibliographic entry see Field 4B. 
'W88-10028 


DISCHARGE AND WATER QUALITY OF 
SPRINGS IN ROAN AND PARACHUTE 
CREEK BASINS, NORTHWESTERN COLORA- 
DO, 1981-83, 

Geological Survey, Grand Junction, CO. Water 
Resources Div. 

D. L. Butler. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Water-Resources In- 
vestigations rt 85-4078, 1985. 145 p, 17 fig, 16 
tab, plate, 56 ere 


Descriptors: *Springs, *Oil ig eien quality, 
*Discharge, *Water chemistry, Base-line studies, 
Perched groundwater, 
movement. 


Tritium, eemsidaes 





This report is a compilation and interpretation of 
discharge, water-quality, and radiochemical data 
collected at springs in the oil-shale regions of Roan 
and Parachute Creek basins, Colorado, from 1981 
to 1983. pth rm bere vray on upland — and 


with 216 216 713 ro li mag red 
to per liter ve 
lids. Calcite and dolomite dissolution are domi- 
oom © reactions in upland springs. Springs 
located in the canyons contain concentra- 
tions of sodium and sulfate and have 388 to 3,970 
milligrams per liter dissolved solids. Gypsum disso- 
lution is an important chemical reaction in canyon 
spring water. The only trace constituents with 
mean concentration greater than 10 micrograms 
[iain cect crptleas’ Nese of thé canyoctigrtag: 
jum and strontium. yh Bade 


mercury, ammonia, 
be chemical indicators of mine or process-water 
contamination of shallow aquifers near an oil-shale 
lant or mine. (USGS) 
88-10062 


2L. Estuaries 


AIR-SEA TRANSFER OF TRACE ELEMENTS, 
Rhode Island Univ., Kingston. Graduate School of 


Oceanography. 
For primary bibliographic entry see Field 5B. 
'W88-09070 


MECHANISMS CONTROLLING THE DISTRI- 
AND LAKES, OF TRACE ELEMENTS IN OCEANS 


Washington t Univ., Seattle. School of Oceanogra- 
y- 

For primary bibliographic entry see Field 2H. 
W88-09071 


SALT MARSH RESTORATION: LESSONS 
FROM CALIFORNIA, 
San iego State Univ., CA. Dept. of Biology. 


IN: Rehabilitati Volume 
ORC Press Ine. Boot’ Raton, Plorids. 1988. p 
123-138, 1 tab, 64 ref, 2 append. 


Descriptors: *Salt marshes, Wetlands, *Rehabili- 
tation, *Regional planning, * *Califor- 

nia, Management planning, Wildlife management, 
Vegetation Aquatic plants. 


A broad range of guidelines for restoring salt 
marshes have devel from ——— research 
on — from estoration failures, 
and from literature review. restoration litera- 
ture includes many wetland projects from the east- 
ern U.S., while many California salt marsh exam- 
ples are ‘evaluated here for the first time. Recom- 
mendations for Fg definition are: (1) —e 
coordination, ra’ than piecemeal planning, 
needed to maintain the salt marsh resources o} "he 
region; (2) off-site mitigation should be discour- 


aged; An species requirements must be well under- 


setting restoration goals for souther California; (6) 
maintaining native plant communities that are un- 
common within a region is also an appropriate 
restoration objective; (7) reserves of rare plant 
species may need to be developed for artificial 
propagation reintroduction to individual salt 
marshes following local extinction; and (8) increas- 
ing ‘diversity’ is not necessarily beneficial; mainte- 
nance of the ‘natural variety’ of communities is a 
more appropriate regional goal. Hydrological plan- 
ning, experimentation, and assessment of success, 
respect to salt marsh restoration, are also 
discussed. (See also W88-09438) (Lantz-PTT) 


METHODS OF RECOVERING VIRUSES 
FROM AQUATIC SEDIMENTS, 

Baylor Coll. of Medicine, Houston, TX. Dept. of 
Virology and logy. 

For rf hic entry see Field 5A. 


ROLE OF SEDIMENT IN THE PERSISTENCE 
AND OF ENTERIC VIRUSES IN 
be gg 


ONMENT, 
of of Southern Mississippi, Hattiesburg. 


For primary bibliograp’ hic entry see Field 5B. 
W88-09466 


CHARACTERIZATION OF SEDIMENTARY 
HUMIC ACIDS FRACTIONATED BY HYDRO- 
PHOBIC INTERACTION CHROMATOGRA- 


PHY, 

oe bg be Villeneuve d’Ascq (France). Lab. de 
i, and R. Blondeav. 

Marine oy pris Vol. 24, No. 1, p 

29-37, 1988. 3 fig, 2 tab, 29 ref. 


Pear “Chemical analysis, *Sediments, 
“Chromatography, * “Eotures, Pave acids, Ne 
ee ee 


Seen? Unita” cemmoain 
teraction 


galactose, mannose, rhamnose, arabinose 
Sad nyloce) is not different from whole humic acid. 
The chemical and spectroscopic characteristics re- 
semble those of fulvic acid, with the exception of 
acid insolubility and molecular weight. An increase 
of dominant av molecular weight is noted in 
relation to the h hobic character of subfrac- 
tions. (Author’s ) 

W88-09560 


nom AND GEOMETRY OF AN ESTUARINE 
poe Univ., Talence (France). Inst. de Geo- 


P. Sree ond M. Marianne. 

de l’Academie des Sciences 
(Series 2) CHDCAG. — 306, No. 14, p 997-1000, 
April 14, 1988. 4 fig, 7 ref. 


eS a eae 
poi oe Coatbien es aac, 
rance (Corbieres region) outcrops are 
sufficiently extensive so as to permit the observa- 
tion and analysis of sedimentary 


beds. These cross beds are bundled into neap 
spring cycles and it 
surfaces, clay drapes and scattered subordinate 
current ripple caps. The overall planar geometry 
of the bar system is roughly elliptical, 800 m wide 
and 1 to 2 km long (parallel to currents) and 20 to 
30 m thick. To the east, ie., parallel to the coast 
(and perpendicular to north dominant tidal cur- 
rents), facies become wave dominated with wave 
ripples predominantly. This transition between 
tidal and shoreface sands is transitional and inter- 
fingering. The phenonena evident here are ob- 
tly as at Mont Saint-Michel and the 
if. (Author’s abstract) 





serv 
Persian G' 
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W88-09562 


USE OF POLLUTANT AND BIOGENIC MARK- 
SOURCE DISCRIMIN 


gland). 
For primary bibliographic entry see Field 5B. 
W88-09566 


ORIGIN OF POLYCYCLIC AROMATIC HyY- 
DROCARBON: oa RECENT SEDI- 


Bordeaux-1 Univ., Talence (France). Groupe d’O- 
ceanographie Physicochimique 
For primary bibliographic entry see Field 5B. 
W88-09576 
EVOLUTION OF HYDROCARBONS AND 
ACTIVITY IN MARINE SEDI- 
MENTS CONTAMINATED BY A MIXTURE OF 
PETRO) PRODUCT AND ENHANCER 
(EVOLUTION DES HYDROCARBURES ET DE 
L’ACTIVITE BACTERIENNE DANS DES - 
MENTS MARINS CONTAMINES PAR UN DE- 
VERSEMENT DE PETROLE BRUT ET 


TRAITE), 

Institut Francais de Recherche pour l’Exploitation 
de la Mer, Brest. 

For primary bibliographic entry see Field 5B. 
'W88-09587 


CHARACTERISTIC LEVELS OF CHLORINAT- 
HYDROCARBONS AND TRACE METALS 
IN. FISH COASTAL WATERS OF 
NORTH AND BALTIC SEA, 

rn Unterscuhingsamt Flensburg (Germa- 
ny, F.R.). 

For primary bibliographic entry see Field 5B. 
‘W88-09588 


EXAMINATION OF THE FATE OF NIGERIAN 
CRUDE OIL IN SURFACE SEDIMENTS OF 
THE HUMBER ESTUARY BY GAS CHROMA- 
TOGRAPHY-MASS SPECTROMETRY, 
Newcastle a ag Univ. (England). Organic 
Geochemistry U: 

For primary Xibtiographic entry see Field 5B. 
'W88-09601 


POLYCYCLIC AROMATIC HYDROCARBONS, 
IN SURFACE SEDIMENTS FROM THE ELIZA- 
BETH RIVER SUBESTUARY, 

Virginia Inst. of Marine Science, Gloucester Point. 
For primary bibliographic entry see Field 5B. 
W88-09616 


POPULATION DYNAMICS AND SECONDARY 
PRODUCTION IN AN ESTUARINE POPULA- 
TION OF CAULLERIELLA CAPUTESOCIS 
(POLYCHAETA: CIRRATULIDAB), 

Lagos Univ. (Nigeria). Dept. of Biological Sci- 
ences. 


For primary bibliographic entry see Field 5C. 
W88-09666 


ENVIRONMENTAL FACTORS INFLUENCING 
THE OCCURRENCE OF JUVENILE FISH IN 
THE MANGROVES OF PAGBILAO, PHILIP- 
P 


INES, 
Open Univ. of Sri Lanka, Nawala. Dept. of Zoolo- 
gy. 
L. Pinto. 
Hydrobiologia HYDRB8, Vol.150, No. 3, p 283- 
301, July 30, 1987. 9 fig, 4 tab, 35 ref. 


iptors: *Aquatic environment, ‘*Juvenile 
growth stage, *Fish, *Species diversity, *Species 
composition, *Mangrove swamps, Nitrates, Organ- 
ic carbon, Litter, Silicates, Hydrogen ion concen- 
tration, Salinity, Carotenoids, Phosphates, Glass- 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


fish, Agricultural runoff, Fish ponds, Rice, Philip- 


Du Pont de Nemours (E.1.) and Co., eS 
ee for Toxicology and Industrial 


R. D. Fallon. 
Estuarine, Coastal and Shelf Science ECSSD3, 
aor 6, p 607-619, December 1987. 6 fig, 4 


Descriptors: *Sulfides, *Marine sediments, *Nerit- 
ic environments, Radimenen Kean Georgia Bem & anrad 


Iron, Organic matter, 
ts, Tidal effects, Water currents, Hyco 
fe, Iron sulfide. 


pool, Fes + HSC) and PeSE 
distance from 


with increasing 
Total iron and organic matter were strongly corre- 
lated and both tended to decrease with be wpe ae | 
distance from shore. Sediment depth profiles 
organic matter/reduced sulfur suggest relatively 
constant rates of sulfate reduction over the top 40 
cm of sediment. Differences in within-station vari- 
ance indicated regions of lower and hi spatial/ 
dally driven 2 heterogeneity, that may ps 3 related to 
driven circulation patterns. No seasonal 
pena were evident in sedimentary sulfides. (Au- 
thor’s abstract) 
W88-09711 


SHEAR STRESS VARIATIONS IN AN ESTU- 


Estuarine, Coastal and Shelf Science ECSSD3, 
pe Ppl 6, p 621-635, December 1987. 8 fig, 2 


Descriptors: *Shear stress, *Estuaries, *Tidal hy- 
draulics, *Mathematical studies, *Tidal effects, 
Tees Estuary, England, Coastal waters, Density, 
Velocity, Drag, Boundary layer theory, Drag co- 
efficient, Mathematical equations, Stress. 


Observations in 1929 of the tidal variation of sur- 
face gradients in the Tees estuary were combined 
with measurements of the velocity and density 
structure in 1975 to compute the internal and 
shear stresses. coefficients were 
generally higher on ebb than on flood tides and 
Sines nes lained using established bound- 
path me gage results Suggest that the wide 
variations in ~ wk atone ~ 
ts edits ‘eon c es, on the 
bed slope and the available kinetic energy of the 
wtbag ly (Author’s abstract) 
W88-09712 


COPEPOD COLONIZATION OF NATURAL 
AND ARTIFICIAL SUBSTRATES IN A SALT 
MARSH POOL, 

Northeastern Univ., Boston, MA. Dept. of Biol- 
ogy. 
E. Seusings, on, and E. a. 
Estuarine, tal and Shelf Science ECSSD. 
Vol. he 6, p 637-645, atthe 1987. 4 fig, | 
15 


Descriptors: *Artificial substrates, *Colonization, 
*Copepods, *Crustaceans, *Salt —-., *Popula- 

tion density, Marshes, Se Ae ee i, Popul 
tions, Aquatic — 

tina, Plastics, Nitrogen, bounties organic 
matter, Detritus, Litter. 


Pre-weighed packets of Spartina alterniflora and of 
plastic (polypropylene) twine were placed in a salt 
marsh pool on a — refu; Massachusetts 
and recovered on 40 i 


second yi 
dry Tani ond O70 alonaen punaiasa tee 
cal in the first year when over 60% dw and 


speci therefore nitrogen deeline i od gras was 
not the factor making it less attractive. Once 

the quantity of substrate was more important th 

its quality. Apparently, met is due to col 

by microflora or f 
were not studied 


ythompsonia fai 
ra affinis which showed highest densities 
cope 72% snd 30% ofthe ine in new ra, Apo 
el spartinus wii in grass num- 
bers between old and 


© occurrences out 
of 40 dates in the packets. (Author’s abstract) 
W88-09713 


ECOLOGY OF LOUGH INE: PART 24, THE 
FLORA AND FAUNA ASSOCIATED WITH HI- 
MANTHALIA ELONGATA (L.) S.F. ~—e* 4 IN 
RELATION TO WATER CURRENT 
WAVE ACTION IN THE LOUGH HYNE 
—— NA gm — . Ge > 

niversity 0} oe ae lorwic! gland 
a oO gamma 


Estuarine, 7, A Shelf Science ECSSD3, 
Vol. 25, No. 6, p 663-676, December 1987. 4 fig, 3 
, 28 ref. 
Descriptors: *Colonization, *Epiphytes, 
*Water currents, *Wave ection. ‘Rivers; Streams, 
Littoral zone, Littoral environment, —— Se ani- 
mals, Aquatic plants, Ireland, Artificial substrates, 
Bryozoa, Amphipods, Gastropods, Spirorbid 


‘worms. 


ih growth of epiphytes (plant and animal) was 
at various stages in the development 

ofthe a tiyed aioe tae Ene Dee he 
Hyne Marine Nature Reserve, Ireland. The 
eae oo, or button, is very resistant to 
the settlement of epiphytes on its upper surface, 
but susceptible to extensive coverage on its lower 
surface and stalk, eh peal by Bryozoa and spir- 
orbid worms. The tacles or straps are invaded 
ee a microforest of sntous » which in 
rovides and in many cases 

food ior many mam nn te including tropods, 
Peg ere and larval Diptera. Spi worms on 
the underbuttons are confined to sites sheltered 
water currents and wave action, but 

iphytes of the underbuttons show little 

pen or these features. Microforest and its asso- 
ciated fauna are restricted to sheltered sites. Per- 


64 


itation Himanthalia buttons 

ihe ne conn as real = 

ive mechanism for the 

of a Himanthalia buttons. (Au- 


A combination of field and numerical modeling 
methods were used to assess pore-water movement 
in a narrow (20 m) Spartina marsh which is located 
at Carter Creek in a sul of the 


great 
creekbank discharge than changes in soil hydraulic 
ies. More rapid turnover of pore water near 
creekbanks of higher elevation marshes is hypoth- 
esized. (Author’s abstract) 
W88-09715 


EFFECT OF ene. AND PHYSICAL 
DISTURBANCES ON THE TRANSPORT OF 
ARSENIC FROM CONTAMINATED ESTUA- 
RINE SED) 

Academy of Natural Sciences of Philadel 
Benedict, MD. Benedict Tonuisios Research 
For primary bibliographic entry see Field 5B. 
W88-09716 


VERTICAL ATTENUATION OF LIGHT IN 

CHARLOTTE HARBOR, A SHALLOW, SUB- 

TROPICAL ESTUARY, SOUTH- WESTERN 

FLORIDA, 

Geological Survey, Tampa, FL. 

B. F. McPherson, and R. L. Miller. 

Estuarine, Coastal and Shelf Science ECSSD3, 

Vol. le 6, p 721-737, December 1987. 12 fig, 2 
1 





pm al a *Estuaries, —- 


pended sol solids, Organic matter, setbet, Chastdtee thaches tte Fi 
rida, Attenuation coefficient, Aquatic plants, 
Chlorophyll, Dissolved solids. 


The relative contribution of different components 
to the attenuation of te oe active ra- 
diation was lotte Harbor 
estuarine system based ox rm in situ 


measurements. Agreement between and 
Sioue mame ahtae akeniaansoaitonet 
was good (r square = 0.92). For all in situ meas- 


urements (n = 100), suspended, yl 
matter accounted for an av 
fe 2190, suspended chlor nyt 4%, and 
or iy chlorop! lor 4%, co 
for the remaining 3%. For individ jual determina- 
tions, suspended non-c hyll matter, dissolved 
matter, c yll, and water, each 
accounted for as much a8 99%, 19%, 21%, and 
18% ah hanes gem it. Attenuation by 
matter was greatest near the mouth of 
the northern tidal rivers and was variable over the 
rest of the estuarine system. Attenuation by dis- 
solved matter was in the brackish tidal 
rivers and with increasing salinity. At- 
tenuation due to rere matter was positively 
correlated with water The source of the 
color was basin runt ‘Wavelength transmittance 
changed along the salinity it. Maximum 
transmittance shifted from ag *> ooo 
ee oe eer ee ee ee 
waters. Dissolved matter was primarily le 
for the large attenuation at short ed 
tT ene epaed 


BENTHIC ECOLOGY OF LOCH LINNHE AND 
LOCH EIL, A SEA-LOCH SYSTEM ON THE 
WEST COAST OF SCOTLAND. V. BIOLOGY 
OF THE DOMINANT SOFT-BOTTOM EPI- 
FAUNA AND THEIR INTERACTION WITH 
THE INFAUNA, 
— Se ae ware of ae Bg 

or primary bibliographic entry see 
W88-09730 


NEPHROPS NORVEGICUS: FIELD STUDY OF 
F OXY DEFICIENCY ON 
IOCYANIN CONCENTRATION, 

Univ. (Denmark). Marine Biological 

L. and S. 
iouniar ee 
JEMBAM, a ge No. 2, p 1 

1988. 2 fig, 1 tab, 19 


Descriptors: *Crustacean physiology, *Crusta- 
ceans, *Oxygen deficiency effects, *Hemocyanin, 
*Seawater, Savane — Oxygen, Kattegat, 
Feeding rates, Bottom water. 


A 2-month period of oxygen deficiency occurred 
in parts of the southern ‘attegat during the late 
summer of 1986, and was accom: by com 

mercial catches of Nephrops which included dead, 
moribund, and pale-colored animals. Hemocyanin 
levels in live animals at this time were very low 
when compared with a representative population 
sampled off eastern Scotland. It is contended that 
the hypoxia affected the feeding activity of Neph- 
rops and that the resulting starvation induced the 
low haemocyanin values. Such events have been 
observed elsewhere in laboratory studies. In some 
of the sampling areas, population hemocyanin 
levels recovered following the return to normoxic 
conditions after the autumnal storms. (Author’s 


abstract) 
W88-09731 


and Ecol- 
5-142, April 


PREDATION AS A MECHANISM OF INTER- 
FERENCE WITHIN INFAUNA IN SHALLOW 
BRACKISH WATER SOFT BOTTOMS; EX- 
TOR, NERA AN INFAUNA PREDA- 


NEREIS . MULLER, 
Abo Akademi, Turku (Finland). a ee * Biology. 
C. Ronn, E. Bonsdorff, and W. G. Ni 
Journal of Experimental Marine Didlogy fond Ecol- 
ogy JEMBAM, Vol. 116, No. 2, p 143-157, April 


1988. 6 fig, 2 tab, 44 ref. - 


Descriptors: *Polychaetes, *Aquatic animals, *Pre- 
dation, *Population density, Populations, Aquatic 

Bottom water, Sea, Brackish 
water, Seawater, Nereis diversicolor. 


pier th ar experiments were used to 
determine the 


. Nereis 
eee ae all of the species tested: 
‘ioe Consghiant "v0 volutator 
per ype small Mazoma balthics (L-) 
——. eth -y woncdn and a mechanical 


$c 
eg e omemy ts Corophium; 
lower densities of the polye had little or no 


COASTAL MANAGEMENT ISSUES FOR THE 
MOUTH OF THE RIVER MURRAY, SOUTH 


AUSTRALIA, 
ae Australia Dept. of Environment and Plan- 
Rae en CZMIBF, Vol. 16, p 139- 
, ol. J Pp 
10.19% 1988. 1 fig, 28 ref. 
tors: *Coastal zone zone management, it, *Sedi- 
ee *Estuarine environment, *Management 
planning, *Governmental interrelations, *Inter- 


Coastal y cooperation, Saline-freshwater interfaces, 
streams, Australia, River Murray, Marine 


Tsukuba Univ. (Japan). Inst. of Biological Sci- 


ences, 
For primary bibliographic entry see Field 5C. 
W88-09767 


MARES Ill, INFLUENCIA DO CICLO DA 
Instituto de Pesca, Santos (Brazil). Secao Maricul- 
tura. 

M. Mishima, N. Yamanaka, O. Jacobsen, O. M. 


WATER CYCLE—Field 2 
Estuaries—Group 2L 


Pereira, and F. Chagas-Soares. 
Boletim do Instituto de Pesca, Vol. 13, No. 1, p 51- 
70, June 1986. 29 fig, 1 tab, 11 ref. 

*Cananeia Es’ 


Descriptors: tuary, *Tidal effects, 
*Dam effects, *Hydrography, *Estuaries, *Tides, 
*Dams, *Chemical p tical properties, 
Transparency, Dissolved oxygen, Salinity, Tem- 
e, Diurnal distribution, Vertical disribution, 
emporal distribution, Brazil. 


Diurnal variation and vertical distribution of salini- 


ty, temperature, y 

oxygen of Cananeia Estuary are presented. The 
data were collected at 8 stations from 1973 to 1980 
throughout a period which varied from 4 to 26 
hours, and at intervals of approximately one hour. 
It was observed that the longitudinal, vertical and 
temporal distributions of those parameters are af- 
fected by the tide cycle both before and after the 
dam-building across Valo Grande. The range of 
variation in salinity decreased after the building of 
the dam, consequently the renewal rate of the 
waters in the estuary probably has changed. (Au- 
thor’s abstract) 

W88-09773 


LABORATORY STUDIES ON CORE SAM- 


Louisiana State Univ., Baton Rouge. Dept. of Zo- 
ology and Physiology. 

For primary bibliographic entry see Field 7B. 
W88-09847 


UNDERICE GRAZING BY PLANKTONIC, CA- 
LANOID COPEPODS IN RELATION TO A 
BLOOM OF ICE MICROALGAE IN SOUTH- 
EASTERN HUDSON BAY, 

McGill Univ., Montreal (Quebec). Inst. of Ocean- 
ography. 

J. A. wee G. Ingram. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 2, p 280-286, March 1988. 6 fig, 19 ref. 


eo gage *Coastal waters, *Plankton, *Zoo- 
plankton, i> *Ice-water interfaces, *Arctic, 

Ice, Sea ice, Eutrophication, 
Hudson Bay, Pigments, Diatoms, Flagellates, Phy- 
toplankton. 


A spring bloom of ice microalgae was observed at 
a station on southeastern Hi Bay. Levels of 
Papen meat in guts of females of Calanus 
and Pseudocalanus spp., the dominant 
Capapuals tus an teoataead Uy oe.cale of 
itude after onset of the bloom. Feeding had a 

diel cycle and was associated with a nighttime 
migration of females to the ice-water interface. 
Fragments of pennate, ice diatoms were observed 
microscopically in most guts of Calanus and Metri- 
dia, but only rarely in Pseudocalanus, which may 
have been feeding on flagellates associated with 
the ice-water interface. The results suggest that ice 
microalgae in Hudson Bay are a regular and signif- 
icant source of nutrition for planktonic copepods 
before the phytoplankton bloom. The structure of 
the layer at the ice-water interface may influence 
feeding behavior on ice microalgae by arctic cope- 
pods. (Author’s abstract) 
W88-09848 


MOTILE EPIFAUNA OF MARINE MACRO- 
PHYTES IN THE RIVER 


INDIAN LAGOON, 
FLORIDA: I. COMPARISONS AMONG THREE 
SPECIES OF SEAGRASSES FROM ADJACENT 


BEDS, 

Harbor Branch Foundation, Inc., Fort Pierce, FL. 
R. W. Virnstein, and R. K. Howard. 

Bulletin of Marine Science, Vol. 41, No. 1, p 1-12, 
July 1987. 2 fig, 3 tab, 28 ref. 


Descriptors: ‘*Invertebrates, ‘*Estuaries, *Sea 
grasses, *Macrophytes, *Aquatic plants, *Popula- 
tion dynamics, *Aquatic habitats, Species com — 
tion, Biomass, Comparison studies, Sampling, Flor- 
ida, Gastropods, Crustaceans, Prediction, Indian 
River Lagoon. 





Field 2—WATER CYCLE 
Group 2L—Estuaries 


A newly-designed sampler was used to quantita- 
Sey slocioall + A wom associated with _— 
mo: lo y seagrasses 

adjevent beds within 60 m of cach other. Thala Thalassia 
testudinum, Halodule tii, and Syringodium 
imi of epifaunal species oc- 
ceagrans with a mean of 
in sty. All eyes gcyevermd 
“naw gad re o top 11 species 
t differences in abundance when 
standardized to to (i) bottom wniies area, (2) plant 
yearn of (3) plant surface area. Total epifaunal 
ity and density (per sq m of ) 

oo p broral on ule, while crustacean densi- 
ty was —— on Thalassia. However, per plant 
ly per plant surface area, crus- 

most abundant on Syringo- 


82% of the : 
however, 
had 


epifaunal 
and active habitat selectivity, i in combination wi 


seagrass species composition, are robably also 
=— (See also 'W88-09858) Author’s ab- 
W88-09857 


MOTILE EPIFAUNA OF MARINE MACRO- 
PHYTES IN THE INDIAN RIVER LAGOON, 
FLORIDA: II. COMPARISONS 

DRIFT ALGAE AND THREE SPECIES OF SEA- 
GRASSES, 

Harbor Branch Foundation, Inc., Fort Pierce, FL. 
R. W. Virnstein, and R. K. Howard. 

Bulletin of Marine Science, Vol. 41, No. 1, p 13-26, 
July 1987. 5 fig, 3 tab, 46 ref. 


Descriptors: *Estuaries, *Sea 

brates, *Macrophytes, *Aquatic plants, * 
tion dynamics, *Aquatic itats, Indian 
Lagoon, Biomass, Algae, Florida, Predication 
Gastropods, Crustaceans. 


Within each of three adjacent monospecific beds of 
seagrasses in the Indian River Lagoon, Florida, the 
quusstecively emule ts eoieat taenatitna on 

quantitatively led. In spite of sometimes large 
and signi tt differences in of many 
epltetaet apecion, oe Eats species ob al ndimnatse 
were similar, en ee ee er 


*Invertre- 


and crustaceans. When locally abun- 
dant, drift algae can be an important component of 
seagrass systems, and may ——— —— 
food and habitat over seagrasses 
a also W88-09857) (Author’ 's zone 


HYDROGRAPHY AND BUDGET OF DIS- 
SOLVED TOTAL NITROGEN AND DIS- 
SOLVED OXYGEN IN THE STRATIFIED 
SEASON IN MIKAWA BAY, JAPAN, 

Aichi Prefectural Fisheries Experimental Station, 
Gamagori (Japan). 

For primary bibliographic entry see Field 5C. 
W88-09863 


BOX MODEL ANALYSIS ON PHYTOPLANK- 
TON PRODUCTION AND GRAZING PRES- 
SURE IN A EUTROPHIC ESTUARY, 

Aichi Prefectural Marine Culture Center, Atsumi 


Gapan). ie 
T. Suzuki, K. Ishii, K. Imao, and Y. Matsukawa. 


Journal of the Ocean: Won wey Society of Japan 
NKGKB4, Vol. 43, No. 5, p 261-275, October 
1987. 9 fig, 5 tab, 37 ref. 


rs: *Estuaries, *Hydro; 
gen, * tal waters, *Food chains, * 
ductivity, *Biomass, *Ph 


vvcling sa 


ton, Dissolved oxygen, Cyc! 
studies, Mathematical ve may 2h 


currents, Population dynamics, ne 
Protozoa. 


To determine the quantitative ip between 

angen production and zoop! graz- 
pressure in Atsumi Bay, a eutrophic and par- 
ly-mixed estuary, a series of investigations, in- 

Sluding measurements of hy: hic conditions, 

pareeyrae oxy ge — 

te organic mg le 

biomass were cond tp nie at intervals of 2- 

7 days in June and poem 1984. Continuous measure- 

ments of water flow and salinity were also carried 

out to examine transverse flow and horizontal dif- 


~ Shag 


sardine, melonosticta, 

agreement between the data was remarkable in the 

upper layer, showing the grazing pressure on phy- 

toplankton te phytoplankton production, 
a large part of produced phyto- 


DIKE ALONG THE ELBE ESTUARY, 

ees ae. (Germany, F. R.). Inst. fuer Hy- 
For primary bibliographic entry see Field 2H. 
W88-09875 hve 





EFFECT OF TIDAL ACTION ON THE DISTRI- 
NUTRIENTS AND 


ELBE-AESTUARS), 
Hamburg — (Germany, F.R.). Inst. fuer Hy- 
drobiologie 
For primary “piblogzephic entry see Field 5B. 
W88-09876 





AQUATIC MACROPHYTES OUTSIDE THE 
OLKILUOTO NUCLEAR POWER STATION, 
WEST COAST OF FINLAND, 

Finnish Centre for Radiation and Nuclear Safety, 
Helsinki. 

For primary bibliographic entry see Field 5C. 
W88-09938 


CARBON FIXATION OF PHYTOPLANKTON 
SPECIES IN COOLING WATER OF THE OL- 
KILUOTO NUCLEAR POWER STATION, 
WEST COAST OF FINLAND, 

Finnish Centre for Radiation and Nuclear Safety, 
Helsinki. 

For primary bibliographic entry see Field 5C. 
W88-09939 


PHYTOPLANKTON IN THE SEA AREA 
AROUND THE LOVIISA NUCLEAR POWER 
STATION, SOUTH COAST OF FINLAND, 
Finnish Centre for Radiation and Nuclear ‘Safety, 
Helsinki. 

For primary bibliographic entry see Field 5C. 
W88-09940 


PHYTOPLANKTON IN THE SEA AREA OFF 
THE OLKILUOTO NUCLEAR POWER STA- 
TION, WEST COAST OF FINLAND, 

Finnish Centre for Radiation and Nuclear Safety, 


Helsinki. 
For primary bibliographic entry see Field 5C. 
‘W88-09942 


fog TIDE IN SOUTHERN eg CAUSED 
OCCURRENCE 4 


E. Dahl. 
Fauna, Vol. 40, No. 3, p 98-103, 1987. 3 fig, 2 tab, 


*Ciliates, *Red tide, 


*Norway, 
Ph 


COASTAL MANAGEMENT ISSUES FOR THE 
poor OF THE RIVER MURRAY, SOUTH 


South Australia Dept. of Environment and Plan- 


ning, Adelaide. 
For primary bibliographic entry see Field 6E. 
W88-09955 


ECOLOGY OF PHYTOPLANKTON IN ey 
TVARMINNE AREA, SW COAST OF FIN- 
LAND: IV. ENVIRONMENTAL CONDITIONS, 
CHLOROPHYLL A AND PHYTOPLANKTON 

IN WINTER AND SPRING 1984 AT TVAR- 
MINNE STORFJARD, 


Annales Botanica Fennici ABOFAQ, Vol. 24, No. 
4, p 333-352, 1987. 12 fig, 3 tab, 87 ref. 


Descriptors: *Phytoplankton, *Chlorophyll A, 
*Plant growth, *Ecology, *Coastal waters, Sea- 
sonal variation, Nutrients, Baltic Sea, Finland. 


The vernal phytoplankton development and its 
regulation by meteorological, hydrographical and 
chemical factors were investigated by —_ of 
frequent sampling in March-May. The ‘otal phyto- 

plankton community, measured as chlorophyll a 
and biomass, and dominant taxa were moni- 
tored, together with the hydrographical and nutri- 





BEHAVIOR OF GROUNDWATER WITH DIS- 
PERSION IN COASTAL A 
Ehime Univ., Matsuyama (Japan). Dept. of Ocean 


For primary bibliographic entry see Field 2F. 
W88-09975 


DYNAMICS AND PROSKIC- 
PLANKTON CO! 


8) RS, 
Oulu Univ. (Finland). Bothian Bay Research Sta- 
tion. 
P. Kankaala. 


Internationale Revue der Gesamten Hydrobiologie 
bsg pe Vol. 72, No. 2, p 121-146, 1987. 14 fig, 3 


Population dynamics, Aquatic productivity. 

Studies on the zooplankton community of the 

Bothian Bay, the northernmost basin of the Baltic 

Sea, were carried out in 1976-78. Only 8-14 taxa 

dominated in the zooplankton community. The 
abundances and biomasses 


high 

the warmest period or i 

July-September. The prod zoop) 

wan entimahel to Go 3.1-73 g tints C/ta te temas’ 
in the coastal area and 2.5-3.6 g times C/sq m times 
a in the open sea. the short growing season 
(June-September) the biomass turnover took place 
in about 11 days. The productivity of zooplankton 
is: Giecusted’ ie relation to avallaiie food of both 
autochthonous and allochthonous origin and com- 
pared with the other parts of the Baltic Sea. (Au- 
thor’s abstract) 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 
DESALTING IRRIGATION AND ITS APPARA- 


For primary bibliographic entry see Field 3F. 
W88-10072 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Use Of Water Of Impaired Quality—Group 3C 


3B. Water Yield Improvement 


CONCEPTS OF WELL CLEANING, 
— Williams and Blattert, Inc., ” Indianapolis, 


O. J. Gottlieb, and R. E. Blattert. 
Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 5, p 34-39, May 1988. 5 
fig, 2 tab, 2 ref. 

Descriptors: *Water improvement, *Well 


possible to introduce chemicals and simply allow 
them to sit to prolong the time periods between 
full-scale cleaning operations. The restoration of a 
pubdeitidn wil ta’ Tere Melia, Indiana i do- 
scribed. (Shidler-PTT) 

'W88-09832 


EVAPOTRANSPIRATION OF NATIVE VEGE- 
TATION IN THE BASIN OF THE 
SAN LUIS VALLEY, COLO 

Colorado State Univ., Fort a Dept. of Agri- 
cultural and 


F bibliographic Field 2D. 
or primary a see 
ws8-10032 


EVAPOTRANSPIRATION OF PHREATO- 
PHYTES IN THE SAN LUIS VALLEY, COLO- 


RADO, 
eee a oe so peta 
For pam bibliographic Field 2D. 
see 
'W88-10033 "y 


RECHARGE AS AUGMENTATION IN THE 
SOUTH PLATTE BASIN, 

Colorado State Univ., Fort Collins. Dept. of Civil 
For 


Engineering. 
primary bibliographic entry see Field 4B. 
W88-10034 


SIMULATION OF MICRO CATCHMENT 
WATER HARVESTING SYSTEMS, 
Arizona Univ., Tucson. School of Renewable Nat- 


Available from University Microfilms Internation- 
al, 300 N. Zeeb Road; Ann Arbor, MI 48106, 
Order No. 8709896: Ph.D Dissertation, 1987. 140 
p, 19 fig, 5 tab, 54 ref, 4 append. 


Descriptors: *Model studies, *Water yield im- 


ips, 
models, Runoff forecasting, Cultivated lands, Res- 
ervoirs, Optimization, Case studies. 


An IBM-compatible personal computer model of a 
micro-catchment water harvesting system was de- 
veloped for planners and desi A sequential 
step water budget analysis device, the model con- 
tains a main program and catchment, cultivated 
area, and reservoir subroutines. The catchment 
subroutine calculates the runoff from rainfall on 


67 


the catchment. The cultivated area subroutine cal- 
culates the amount of water available to a chosen 
crop by a soil water balance method. The reservoir 
subroutine uses a water balance method to calcu- 
late reservoir water content at the end of each 
period. The model was calibrated with hydrologic 
data and site characteristics for a location near 
Tucson, Arizona. Predictions 

sorghum yields were com) 

Morin. Lack of direct 

and infiltration characteristics prec 

the snodel for weekly or monthly rainfall deta for 
areas where daily data are unavailable. (Cremmins- 


) 
W88-10075 


3C. Use Of Water Of Impaired 
Quality 


CONJUNCTIVE USE OF BRACKISH COAST. 
GROUND WATER BASINS IN SAN DIEGO 
COUNTY, CALIFORNIA, 


San Diego State Univ., CA. Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 4B. 
W88-09244 


USING UNDERGROUND ANTHRACITE MINE 
POOLS FOR MUNICIPAL WATER SUPPLIES: 
CASE STUDY - MT. CARMEL, PENNSYLVA- 


Benatec Associates, Inc., Harrisburg, PA. 

E. A. Dobson. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlin 
Vermont. July 14-16, 1987. National Water Well 
Pen Dublin, OH. 1987. p 759-771, 5 fig, 6 


Descriptors: *Coal mines, *Acid mine drainage, 
*Water treatment, *Water supply development, 
Water reuse, Water quality, Pennsylvania, Reverse 
osmosis, Potable water, Case Economic 
aspects. 


The hydrogeologic and economic aspects of utiliz- 
ing the vast quantities of groundwater contained 
within underground deep mines of 
Pennsylvania’s anthracite region as municipal 
water supplies were studied. Until recently, the 
aquifer potential of these mine pools has been 
largely ignored due to the impacts of 150 years of 
coal mining and the resultant acid mine 
problems. A hydrogeologic investigation was con- 
ducted for the Borough of Mt. Carmel, Northum- 
berland County, PA, to determine if supplemental 
groundwater sources could be add to ter water 
system. The results of the a 
showed that yields and water quality of aquifer 
formations not associated with coal mining activi- 
ties were such that development costs were pro- 
hibitive. In order to investigate all possible options, 
a feasibility study for the utilization of the mine 
pool waters underlying the Borough was undertak- 
en. Based on the technical and economic studies of 
the data from the initial investigation, it was deter- 
mined that it would be economically cost effective 
and technically feasible to treat the mine waters 
beneath the Borough for use as a potable water 
ly. This study has provided the impetus for 

further developmental studies utilizing the mine 

| water reserves. Genes goat amaeted carte ai 
ee volumes of either potable or industrial use 

waters, on the waters’ treatability. (See 
also W88-09477) (Author’s abstract) 
'W88-09519 


SURVIVAL AND GROWTH OF SPIRULINA 
SPP. IN THE SALINE GROUNDWATERS OF 
NEW MEXICO, 

New Mexico State Univ., Las Cruces. Energy Inst. 
B. Goldstein. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-155890/ 
AS. Price codes; A05 in paper copy; AOI in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
217, November 1986. 65 p, 19 fig, 5 tab, 29 ref. 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 
Group 3C—Use Of Water Of Impaired Quality 


State Project 1423610. 


Descriptors: *Salinity, *Spirulina, *New Mexico, 
Saline groundwater, Geothermal studies, Im- 
paired water use, Salinity control. 


New Mexico has some 15 billion acre-feet of saline 
groundwater. Much of this water has a salinity 
than 3,000 ppm Total Dissolved Solids 
S) and thus cannot be used for potable water 
nor traditional agricultural activities. The main 
objective <s the project was to determine the — 
nical feasibility of growing ina in New 
Mexico using these saline pe arm Spirulina 
was chosen because it grows naturally in highly 
aioe Shes tn tet tienes ee Se ee 
harvested than other algae. S; has many 
— uses os — nary chemicals, 
eed ingredient for livestoc aquatic 
nisms, and human health food. Laboratory studies 
support empirical observations made at the aad 
— thet ont several species of will 
RTF saline water (14, ppm TD half 
RTF water (7, pm TDS), New Mexico State 
University (NMSU) geothermal water (2,000 
TDS) and NMSU tap water (500 ppm TDS). 
ther, these species are capable of excellent growth 
at temperatures as high as 42C. Growth to 
Spiiien cokivation ta New Menioo ‘wang enioe 
tivation in New Mexico 
undwaters has been demonstrated. “Gukdetein 
St. Univ.) 
W88-10038 


EVALUATION OF AVAILABLE SALINE 
WATER RESOURCES FOR THE CONSTRUC- 
TION OF LARGE-SCALE MICROALGAE PRO- 
DUCTION FACILITIES IN NEW MEXICO 

New Mexico State Univ., Las Cruces. Dept. of 


Available from the National Technical 
Service, Springfield, VA 22161, as PB88-155908/ 
AS. Price codes: A03 in copy; AO in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
218, December 1986. isERI). 10 fig, 5 tab, 14 ref. 
See ZK-5-05091(SERI). State Project 
57. 


Descriptors: *Microalgae, *Saline water, *Microal- 
gee potential production area, *New Mexico, 

management, Tularosa Basin, Estancia 
See Con hee Runes Boe, an eae 
Tucumcari Basin. 


The major objective of the research was to select 
tial sites for 2,470 acre mi production 
facilities in New Mexico using water re- 
sources. After a review of the location of the 15 
billion scre-feet of saline water resources in the 
state, areas that to generally meet the 
SERI criteria for site selection were narrowed to 
the following-the Tularosa Basin in south-central 
New Mexico, the Estancia Basin in central New 
Mexico, the San Juan Basin in northwestern New 
Mexico, the Tucumcari area in Quay County on 
the eastside of New Mexico, the area east of the 
Pecos River Basin in eastern New Mexico, and the 
Crow Flats area in southern New Mexico. A de- 
tailed analysis was completed for the six locations. 
Three basins were eliminated for fai to meet all 
the criteria ogres pe for the study-Pecos Basin, 
San Juan Basin and the Tucumcari Area. Of the 
remaining basins, the Tularosa was judged best 
suited for a microalgae production facility, Crow 
Flats, the next best, and Estancia, the poorest of 
the three choices because of a short growing 
season. The reserves of saline waters ranging from 
2.3 million acre-feet to 5.0 million acre-feet were 
identified for the large-scale ney 4 production 
areas in New Mexico. (Lansford- St. U.) 
'W88-10039 


3D. Conservation In Domestic and 
Municipal Use 


METERING UTILITY SERVICES: EVALUA- 
TION AND MAINTENAN 


CE, 
California Univ., Davis. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field SF. 
W88-09539 


CONTROL OF PEAK WATER DEMANDS, 

J. L. Hinchber 

Public Works PUWOAH, Vol. 119, No. 6, p 78-79, 
June 1988. 1 fig. 


Descriptors: *Water demand, *Peak demand, 
*User charges, Cost analysis, Water costs, Water 
rates, Water use, Cost savings, Ohio. 


As a result of unexpected rapid growth in Butler 
County, Ohio, the reserve capacity in the supply, 
transmission, and storage facilities of the water 
supply system (built in 3 4 1960’s) was se 
In addition the demanc - to av 
demand ra’ io uaeunes eur txt a tet 
approximately 2.5:1 in 1980, with a peak of 10:1 > 
some customers. 


pepe ager yp Mrinal ne ene Pony 03 
Tatio. pd gered of low water pressure and supply 
deficiencies, w: restrictions were frequently im- 
peor agree ay 1980's. It was decided to im; 


pose 
peak use surcharges (premium rates) for customers 
placing extreme disre- 


to sai 


mented a more complicated billing, c’ 

and customer information system. 

system Butler County was able to reduce the peak- 
to-average demand ratio from 2.5:1 to under 1.75:1, 
to finance needed improvements without increas- 
ing the base rate. (White-Reimer-PTT) 

W88-09658 


3F. Conservation In Agriculture 


AGRICULTURE AND GROUNDWATER QUAL- 
Council i for Agricultural Science and Technology, 


For ony bibliographic entry see Field SB. 
W88-08979 


CONSERVING WATER IN IRRIGATION, 
For primary bibliographic entry see Field 4B. 
W88-09248 


WATER CONSERVATION IN IRRIGATION-- 
BENEFICIAL OR NOT, 

For primary bibliographic entry see Field 4B. 
W88-09249 


HISTORICAL ASPECTS OF IRRIGATION AG- 
RICULTURE AND RIVER REGULATION IN 
THE MURRAY-DARLING BASIN, AUSTRA- 


LIA, 

Sydney Univ. (Australia). 

For primary bibliographic entry see Field 6C. 
W88-09723 


ASSESSING IMPACTS OF IRRIGATION ON 
STREAMFLO 


Ww, 
Michigan State Univ., East ety, Dept. of Civil 
and Environmental Er 


rrigation and Drainag 
(ASCE) JIDEDH Vol. 114, Note 2, p 5 211 Tes Me 
1988. 10 fig, 2 tab, 10 ref, append. 


Descriptors: *Irrigation effects, *Streamflow de- 
— *Stream discharge, *Environmental ef- 
ects, Water quality, Watersheds, Selective with- 
drawal, tical analysis. 


A method for assessing the impacts on streamflow 
resulting from withdrawing water from the stream 
channel or from shallow wells adjacent to the 
stream for irrigation is based on a detailed study at 
a base station on the stream. Monthly irrigation 
demands are estimated and added to measured 
streamflow to determine the natural streamflow. 
The natural streamflow is correlated with flow on 


a nearby watershed to dev an extensive series 
of monthly flows. The lure produces proba- 
bility distributions for average monthly few for 
each month of the gro season, for different 
levels of irrigation usage. flow distributions 
include the Siash-watle variation and the additional 


y 4 
——— information developed can be 

combined with biological or water quality models 

fo eee ee eee oe a 

biology, water quality, and treatment req 

of waste discharged to streams. tantota tapas fare 

W88-09733 


oo FLOW MEASUREMENT ACCURA- 


Agricultural Research Service, Kimberly, ID. 
For primary bibliographic entry see Field 7C. 
W88-09735 


INFLOW-OUTFLOW INFILTRATION MEAS- 
UREMENT ACCURACY, 


Agricultural Research Service, Kimberly, ID. 
For primary bibliographic entry see Field 2G. 
W88-09736 


MUSKINGUM MODEL FOR BORDER IRRI- 
GATION, 
Louisiana State Univ., Baton Rouge. Dept. of Civil 


ve See Ircigation and Deannge. Engianee 
lo re) ge eering 
(ASCE) JIDEDH Vol. 114, No. 2, p 266-280, May 
1988. 9 fig, 3 tab, 28 ref, 2 append. 
tors: *Routing, *Irrigation, *Model studies, 
eMule model, Hydraulics, Mathematical 
studiea, tinuity equation, Border irrigation, In- 
filtration. 


& maser = for angered he oer was 
leveloped using spatially lum; continuity 
uation and the Muskingum type storage relation. 
storage parameter is determined from Lo. yaw 
border characteristics. The model i 


tested using twenty-four experimental data —_ 
and yields satisfactory results. The relative error in 
predicted advance is < 16% and that in predicted 
recession is < 7%. A short comparison with three 
other models shows that the Muskingum model is 
comparable in accuracy. (Author’s abstract) 
W88-09737 


TRICKLE LATERAL HYDRAULICS: I. ANA- 
LYTICAL SOLUTION. 

Arizona Univ., Tucson. Dept. of Soil and Water 
Science. 


A. W. Warrick, and M. Yitayew. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH Vol. 114, No. 2, p 281-288, May 
1988. 2 fig, 8 ref, append. 


Descriptors: “Irrigation design, *Mathematical 
analysis, Trickle irrigation, Flow discharge, Hy- 


An important objective of any trickle system is a 
uniform distribution of water delivered through 
the emitters. Computation of flow distribution re- 
— knowledge of the variables such as pressure, 
low rate, length of lateral, characteristics of the 
orifices, and frictional loss in the system. Several 
studies have been reported that establish these rela- 
tionships. In each study, the primary solution was 
based on a discharge that is uniform, although 
ramifications of the manufacturer’s variability have 
been modeled based on the derived hydraulic pro- 
file. An alternative treatment includes a spatially 
variable discharge function as part of the basic 
solution and is — = all emitter coefficients and 
all flow conditions from lateral to fully turbulent. 
(See pe We8-09739) (Hammond-PTT) 
W88-09738 


TRICKLE LATERAL HYDRAULICS: IL. 
DESIGN AND EXAMPLES, 
Arizona Univ., Tucson. Dept. of Agricultural En- 





fe Yita iyo, and A. W. Warrick, 4 
ournal of Irrigation Drainage hoo ase 
(ASCE) JIDEDH er ~ No. 2, p 289-300, May 
1988. 6 fig, 1 tab, 14 ref, 2 append. 

Descriptors: *lIrrigati i *Mathematical 
analysis, Trickle Flow discharge, 
Design criteria, H. 

The trickle lateral analysis described in the com- 


Veciication of thy ecletion ‘tea snsae > Compa: 
the results with experimental measurements. 
simplicity of the solution, coupled with the 

ease of including variable discharge, makes the 

analytical solution attractive for diversified uses in 
pr — design. (See also W88-09738) (Au- 


wee-09739 


HYDROLOGIC IMPACTS OF IMPROVED IR- 
RIGATION EFFICIENCIES, 

Wyoming Univ., Laramie. Dept. of Agricultural 
3 Sando, J Eee set D. 1, Bote. ae 
lournal of Irrigation Drainag) ogee 
(ASCE) JIDEDH Vol. 114, No. 2, p 334-342, May 
1988. 5 fig, 2 tab, 10 ref, append. 


Descriptors: *Irrigation effects, *Irrigation effi- 
ciency, *S irrigation, *Streamflow, Hy- 
—: atersheds, Agricultural watersheds, 
peak, Salt River, Wyoming. 
The Salt River drainage basin is an agricultural 
hs mage on of Gta A gpa in western Wyo- 
ming. Starting in sevi projects 
were completed that pierce eer 


system. 
lyzed to determine if there were differences be- 
tween the sprinkler systems prior to and after 
conversion. Mean monthly flows in May and June 
increased significantly (58.7%) follo’ the con- 
version to sprinklers. The Salt River flows were 
padhione. tural porta sing the peg “ 
mass 

analysis. The test again sho higher May and 
June flows. Lower fall flows were evidently a 
consequence of irrigation practices rather than cli- 
matological factors. Annual flood peaks increased 
a following the conversion to sprin- 

lers. The mean annual flood peak increased by 
410%. (Author’s abstract) 
W88-09743 


TERMINOLOGY FOR DESCRIBING ON- 
FARM IRRIGATION WATER DEMANDS, 
Calgary Univ. (Alberta). Dept. of Civil Engineer- 
ing. 

D. H. Manz. 

Journal of 


Irrigation and Drainag 
(ASCE) JIDEDH Vol. 114, No. m P No oe 3587 Me 
1988. 4 tab, 12 ref. 


Descriptors: ‘Irrigation requirements, *Water 
demand, *Terminology, Classification, Convey- 
ance systems. 


The nature of the farm water demand irrigation 
that conveyance systems are to satisfy must be 
accurately defined. The determination and selec- 
tion of a particular form of farm water demand 
ben Temeean © 2 oun ney « descrii 

options. i or bing 
farm water demand bank oo 20 is a refinement of the 
Replogle and Merriam system. The modifiers used 
by Replogle and Merriam, which confused the 
relative flexibility of farm water demand with their 
method cf determination, would be replaced. The 
eons terminology describes the character of 
farm water demand from the perspective of con- 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


ee ie eee 
variations which otherwise may not have 


USING CENTER PIVOTS FOR RESEARCH, 
Texas A and M Univ., College Station. Dept. of 
yan es Engineering. 

Journal of 


I — , 
ey iDEA Vol. 114, No. < P 358-562, May 


*Research facili 
gation, Sprinkler irrigation, 


Most research to determine 


lizes a random bloc! = dodge to whieh ditions 
amounts of water are applied to small blocks 
(basins). The other is a line-source sprinkler irriga- 
tion system where a line of sprinklers is placed in 
the center of a field; it delivers a continuously 
decreasing depth of water as the distance from the 
a ere sprinklers increases. A study was conducted 
a center pivot that had been modified for the 
pon. system. It proved to be an excel- 
lent experimental pivot for calculating a crop pro- 
duction function. Adjustable emitters may be set to 
SS application rate within a set band. 
emitters also give greater control and flexibil- 
ity in the experiment. The width of the band may 
be adjusted to obtain equal plot areas. The inaccu- 
racies of catch cans needed for a line sprinkler 
experimental plot are eliminated. (Hammond-PTT) 
W88-09746 


: “Center pivot, *Irrigation design, 
ities, *Design criteria, a irri- 


SEASONAL VARIATIONS ON WATER RELA- 
TIONS OF AMYGDALUS COMMUNIS L. 
UNDER DRIP IRRIGATED AND NON-IRRI- 
GATED CONDITIONS, 
Centro de Edafologia y Biologia Aplicada del 
Segura, Murcia (Spain). 
A. Torrecillas, M. C. Ruiz-Sanchez, F. Del Amor, 
and A. Leon. 
Plant and Soil PLSOA2, Vol. 106, No. 2, p 215- 
220, February 1988. 5 fig, 1 tab, 25 ref. CAICYT 
Grant No. 957. 

: *Leaf water tial, *Almond trees, 
lus communis L., *Irri- 


Almond plants (Amygdalus communis L.) of the 
Forme &, were grown in the field, drip 
scetor petentiel Gaul ane 
I poten: ae sub 1) were determined 
throughout one growing season. Pre-dawn meas- 
urement for psi in the irrigated treatment was 
consistent through the growing season, whereas in 
the rainfed treatment it decreased gradually. Psi 
values at midday (psi minimum) was closely de- 
pendent on atmospheric evaporative demand, and 
their recovery was quicker in the wet treatment 
than in the dry. The g sub | values were higher in 
the wet than dry treatments, in both 
cases by leaf aging. Maximum values for g sub | 
were reached when evaporative demand was high- 
est in the day. The relationship between psi and g 
Sub I revealed decease in the hysteresis rough 


out the most marked in the 
dry treatment. She rest re ag highligh the close de- 

pa Ba a psi eee g sub | on <a 

demand, aging oa biosien treatment during 

the growing season. (Author’s abstract) 

‘W88-09898 


COMPUTER-AIDED APPROACH TO AGRI- 
FLOOD HAZARD MAN 


CULTURAL |AGE- 

MENT IN FLORIDA. 

os Univ., Gainesville. Dept. of Agricultural 
ni 8. 

For primary bibliographic entry see Field 6A. 

W88-10015 


SOMATIC CELL SELECTION CRITERIA FOR 
WATER USE EFFICIENCY USING GENETI- 
CALLY D ALFALF 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

G. C. Phillips. 

Available fom the National Technical Information 
Service, Springfield, VA 22161, as PB88-161070/ 
AS. Price codes: A03 in copy; AOl in micro- 
fiche. New Mexico Water urces Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 221, May 1987. 30 p, 7 tab, 30 ref. Contract 
No. 14-08-0001-G1033. Project No. USGS G1033- 
04. State projects 1423650 and 1423653. 


Descriptors: *Alfalfa, Water use efficiency, 

*Growth rates, *Osmotic stress, *Cell po eg 
Crops, Plant breeding, Genetics, Plant tissues, Cul- 
ture, Water conservation. 


Development of crops that are water use efficient 
would make an important contribution to the con- 
servation of this 


engineering, 
promise to be faster and more pre- 
cise in the development of water use efficient crops 
vided that 
identified. 


den Stile ty lig 0 cette ef aeuatiotne ste 
alfalfa populations bred by conventional methods 


by this project lend 
support to the following ete Boamdl (1) cell sur- 
vival under osmotic stress was not an adequate cell 
selection criterion for genetic improvement of 
water use efficiency; and (2) titers of polyamines in 
cell cultures and whole-plants under stress corre- 
sponded to the degree of water use efficiency 
prem Pir tng en geet ary raed me 
tions. If polyamine titers represent bioc! 
indices of water use ~~ : ew saute eee 
to devise an a riate whole-plant or cell selec 
tion “Philleps-NM St. Univ.) 
W88-10021 


EFFECTS OF TILLAGE SYSTEM, CROP RESI- 
DUE AND FERTILIZER APPLICA: 


LEVEL, , 
TION TECHNIQUE ON LOSSES OF PHOS- 
PHORUS AND PESTICIDES FROM AGRICUL- 


LANDS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Agricultural Engineering. 
For primary bibliographic entry see Field 5B. 
W88-10025 


EVALUATION OF THE POTENTIAL TO IM- 
‘ALFA FOR aaa 
PTIMUM MOISTURE 


New Mexico State Univ., Las Cruces. Dept. of 
Agronomy and Horticulture. 

C. Currier, B. Melton, and M. Wilson. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-155916/ 
AS. Price codes: A04 in copy; AO in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Repurt 
222, May 1987. 58 p, 24 tab, 29 ref. State Project 
1423649. 


iptors: *Drought, *Water conservation, 
*Plant breeding, *Alfalfa, Irrigation, Forage, Man- 
agement, Crop production, New Mexico. 


The use of alfa'fa was explored as a means of 
conserving New Mexico’s supplies of fresh water. 
Plant breeding procedures were used to increase 
alfalfa’s yield Soaetel when given limited quanti- 

ties of irrigation. Field, greenhouse, and laboratory 
experiments were conducted to find techniques 
that would: identify germplasm sources for these 
traits; evaluate and identify individual =a 
within these sources; evaluate the potential of the 
techniques and the new populations developed; 
and evaluate irrigation management techniques 
that would maximize the yield potential of the 
selected ulations with less than optimum 
amounts of irrigation. Germplasm sources, selec- 
tion techniques, elite genotypes, and irrigation 
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it techniques were developed. The 
result is that water conservation is feasible with 
alfalfa ‘with little sacrifice in yield potential. The 
selected population produced more forage bn 
unselected populations when given the 
amount of water. The advantage of the Thora 
populations was greatest at the lower levels of 
irrigation. Alfalfa appeared to have a greater re- 
sponse to water applied early in the growing 
season than late. Rihana cies sage emis 
ulations and irrigation management allows for 
maximum water conservation with alfalfa. (Cur- 
rier-NM St. U.) 
W88-10040 


IRRIGATION MANA\ 
TO MAXIMIZE PRO) 


OF IRRIGATION, 

New Mexico State hard Las Cruces. Dept. of 
Agronomy orticulture. 

C. Currier, B. Melton, and J. Mayernak. 

Available from the National Tec Information 
Service, S VA 22161, as PB88-155924/ 
AS. Price codes: A03 in copy; AOI in micro- 
fiche. New Mexico Water I Comp Research 
stitute, Las Cruces, ey *y, 

225, September 1987. 31 Ra 

Contract 14-08-0001-G1 ton hdieat 
G1241-03. State Project 1423662. 


tors: *Water use efficiency, *Crop yield, 
_ tallies *Irrigation water use, Plant populations, 
Drought, Forage, Moisture stress, Irrigation man- 
agement. 


ns a I 
14 ref. 
USGS 


Aveiieiiily sink costes eens Ae 
consideration in crop production in most arid and 
combarid: parts of tee @eril. This study was con- 
ducted to evaluate selected tions of alfalfa 
(Medicago sativa L.) for increased performance 
with it levels of irrigation and to determine 
the effects of irrigation rates and sequences. on 
forage yield and performance of these selected 
populations. Selection for increased performance 
under deficit levels of irrigation increased yield 
under all i treatments. Begn eget vf 
oe cl imately 40-45 perc Paver 
approximately Scenes 
to 40 or 60 inches of i annually. Yields 
from 40 and 60 inch rates o were similar 
ea a end of the third 
production year in the 40 inch plots. Yields from 
the early and spread irrigation sequences were 
similar and indicated that no yield advantage was 
from the early season applications of irri- 
gation water. However, modifications of seasonal 
yield patterns, and possible labor savings due to 
harvest costs, should be investigated further by 
analysis. (Currier-NM St. U.) 


—e IRRIGATION AND ITS APPARA- 


Y. Tsuruta. 

U.S. Patent No. 4,572,706; February 25, 1986, 6 p, 

3 fig. Official Gazette of the United States Patent 
Vol 1063, No 4, p 1798, February 25, 1986. 


Descriptors: *Patents, *Desalination, *Surface irri- 

gation, ree. Seene engineering, Casings, Water 
Pana. exp ater supply, Absorption, Tisctide, 
Irrigation water. 


Plants are irrigated from the surface by infusing 
Sabi cot. Tin ung suamioe on coon beta, 
it casing. The casin gen contains an open bottom, 
w is essentially led to the soil surface. The 
watet ls intend iano the 00d fanongh fier tase 
rial within the casing from the upwardly opening 
outlet of a water supply receptacle in the casing. 
Water is supplied to the Spe yr from a water 
source below the opening A salt absorbing 
material is placed between the outlet and the plant 
roots. The infusion ae aa 
absorbing material between the outlet and the 
roots at a rate that is sufficiently low to remove 
salt from the infusing water and to prevent leach- 
Rico the salt absorbing material. (Cremmins- 


‘W88-10072 


VARIABLE POROSITY IRRIGATION PIPE, 
Dasurat Enterprises Ltd., Singapore. 

J. W. Mason. 

U. ae" Patent No. RSG, Cantne 3: 190s. 3». 5 
fig, 4 tab. Official Gazette of the United States 
— Vol 1071, No. “, p 218, October 7, 
198 


Descriptors: *Patents, *Pipes, *Irrigation engincer- 
ing, *Porosity, *Leakage, Flexibility, Resins, Elas- 
tomers, Subsurface irrigation. 


A uniform leak-rate por agree hp 
us, flexible pipe inlet and puties ann ends. 
contains a wall formed primarily of 
fe era aie Maden a odin. 
plastic resin binder. The wall contains a continuous 
pattern of pores and controllably increases from 
the inlet to the outlet end so that the leak rate is 
relatively constant as the pressure drops from the 
inlet to the outlet end. The porous pipe is | 
p Arvggnetiocen fields where the costs of mani- 
ee 
(eee AE 


W88-10074 


OF MICRO CATCHMENT 
WATER HARVESTING SYSTEMS, 
ee (Rm Univ., Tucson. School of Renewable Nat- 


For primary Sry Ulitogriphs entry see Field 3B. 
W88-10075 


VAPOR BUDGET MEASUREMENT OF EVAP- 
ORATION so IRRIGATED SURFACES, 
t. of Civil 
entry see 


MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


IMPERMEABILIZATION OF A 300-HECTARE 
COOLING POND, 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Inst. de Ingenieria. 

For primary bibliographic entry see Field 2G. 
W88-09442 


EFFECTS OF RIVER REGULATION ON 
FLOODING OF A RIPARIAN RED GUM 
FOREST ON THE RIVER MURRAY, AUSTRA- 


LIA, 
Melbourne Univ., Parkville (Australia). Forestry 
Section. 


L. J. Bren. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 2, No. 2, p 65-77, April-June 1988. 
10 fig, 2 tab, 26 ref. 


riptors: *Re ted rivers, *Dam effects, 
tHtood plains, ‘ater management, *Flooding, 
*Plant Bacar *Riparian vegetation, Flood 
frequency, Water control, Floods, Rivers, River 
Murray, Australia, River flow, Distribution pat- 
terns, River regulation, Correlation analysis, 
cession. 


Forests of river red gum (Eucalyptus camaldulen- 
sis pert igs co occur along the River Murray in Aus- 
tralia. These forests are important for biota, recrea- 
tion, grazing, and wood products. They 
sub-humid to semi-arid environment and require 
flooding for adequate growth and ee 
The largest continuous area is the Barmah 
ria) and Millewa (New South Wales) forest shee 
Echuca (Victoria). Information from maps show- 
ing the extent of inundation of Barmah Forest for 
particular floods was related to flow data upstream 
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MODIFICATION OF TEMPERATURE B BEHAV- 
IOUR THROUGH REGULATION OF A -BRIT- 
ISH RIVER 


SYSTEM, 
Exeter Univ. (England). Ay oa of Geography. 
B. W. Webb, and D. E. W: 
Re; Rivers Research "and Management 
Vol. 2 No. 2, p 103-116, April-June 
1988. 7 fig, 3 tab, 22 ref: 


: *Water management effects, *Regu- 
lated ss, “Water temperature, *Flow control, 
*Rivers, Temperature, Reservoirs, Reservoir Ae 
leases, River systems, River Exe, England, Base 
flow, Seasonal variation. 


The effects of flow regulation on temperature be- 
havior in the River Exe, Devon, U.K., were stud- 
ied, with attention given to the local i ct of 
impoundment and its downstream 
Temperature levels and seasonal thermal regime 
were as well as diel temperature fluctu- 
ations and temperatures during extreme weather 
conditions. Variations in temperature during indi- 
vidual reservoir releases were monitored. The 
impact of impoundment was to make the stream 
environment peg yg ers the dam more ho- 
mothermous that tures rarely rose 
above 17.5 Co or fell below 2 20C C, and ccd 
average diel ranges were <3 and <1 C in summer 
and winter months, ively. In contrast to 
other reservoirs in Britain and abroad, this effect 
was largely caused by increased groundwater flow 
downstream from the reservoir following im- 
poundment. Regulation also affected downstream 
temperature behavior and moderated the thermal 
poco of the Exe mainstream. This influence was 
enerally restricted to a distance of up to 20 km 
en the dam, but in conditions of hot weather and 
low flows it may extend to almost 40 km from the 
impoundment. Individual reservoir releases varied 
fie OalaviGn aad Guapet. ot f persistence inthe Y the 
ture vior, oO! 
river network increased with of the Te- 
lease. (Wood-PTT) 
W88-09721 


FLOOD ALLEVIATION OF THE KAKEHASHI 
BASIN, JAPAN, 
Kanazawa Inst. "of Tech, Gapan). Dept. of Me- 
chanical System Engineering. 
T. Nakagawa. 
Regulated Rivers Research and Management 
RERMEP, Vol. 2, No. 2, p 187-193, April-June 
1988. 8 fig, 4 ref. 


Descriptors: *Flood control, *Fl fing, 
*Water control, *River basins, *Hydraulic struc- 
tures, Dams, Retarding basins, Diversion channels, 
Kakehashi basin, Kakehashi River, Japan, Water 
management effects. 


A flood alleviation scheme is econieiail for the 

Kakehashi basin, Japan. The scheme consists of 

one diversion — four the ig basins fn 
re) 





The measures pothnnem 
achieve flood alleviation while 


minimizing’ evecare 
of the Kakehashi river, and impacts on historical 
environments and cultural properties. It is empha- 
sized that preservation of the sinuous channel of 





management because of the Bh a blogic 


Sat Gonias boon 


Wae0s725 


EFFECTS OF RIPRAP BANK REINFORCE- 
MENT ON JUVENILE SALMONIDS IN FOUR 
WESTERN WASHINGTON STREAMS, 

ee re Oren. ie END 


Fer primary bibliographic entry see Field 8 


= whet, compared cmpared wih 


fall 
ars ae oye se mdiadea 56, No. 10, p 494-495, May 


Descriptors: *Weed trol, *Water hyacinth, 
i , “Aquatic weeds, *Aquatic insect, 


mics! ee ae Leena te 4 
oO insect to o parts India promise o! 
control. of this noxious weed. (Alexander-PTT) 
W88-09945 


MULTIOBJECTIVE RESERVOIR ee ne 
USING FORECASTS OF WATER SUPPLY 
WATER USE, 
Interstate Commission on the Potomac River 
Basin, Rockville, MD. 

‘or primary bibliographic entry see Field 6A. 


For 
W88-10018 
INFLUENCE OF SPATIAL ee oe AND 


EFFECTS ON THE PARAMETERIZA- 
TION OF HYDROLOGIC RESPONSE, 
Princeton Univ., NJ. Dept. of Civil Engineering 


and 
For primary bibliographic entry see Field 2E. 
wss- 10024 


UNDERGROUND DRAIN PIPE, 
S. Kanao. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Groundwater Management—Group 4B 


W88-10070 


Lae SANS, 

U: 8. Patent 

U.S. No. eat November 11, 1986, 6 
Official Gazette of the Ui 


Patent Office, cater 


Vol 1072, No 2, p 673, November 
11, 1986. 


RCRA GROUND WATER MONITORING 
TECHNICAL ENFORCEMENT GUIDANCE 


DOCUMENT (TEGD). 

National Water Well Association, Dublin, O! 
September 1986. 317 p, 33 fig, 53 ref, gia 
oe 


*Groundwater —— 
“Standards, Geohydrology, Wells, ween foes 
aaa ™ 


*Environmental policy, *Enforce- 
it, *Monitoring, 





ay an a TO ARTIFICIAL GROUND- 
Robert S. Kerr Environmental Research Lab., 
Ada, OK. Ground Water Research Branch. 

W. A. Pettyjohn. 
National Water Well Worthington, 
Ohio. 1981. 44 p, 23 fig, 18 ref. 


: *Groundwater recharge, *Artificial 
recharge, Infiltration, Aquifers, Groundwater man- 
agement, Groundwater budget, Recharge wells, 
Wastewater, Irrigation, Groundwater storage, 
Well yield, Saline water intrusion, Wastewater ren- 
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ovation, Water spreading, Groundwater, Ground- 
water depletion, Subsidence, Stream flow, Munici- 
pal wastewater, Irrigation water. 


Artificial groundwater recharge has been practiced 
for scores of years throughout the world. The 
purpose of artificial recharge is to increase the rate 
at which water infiltrates the land surface in order 
to supplement the quantity of groundwater in stor- 


where it infiltrates. Recharge wells consist of shal- 
low, relatively large pits or shafts or screened 
wells. Waters used for recharge commonly include 
stream flow, municipal wastewaters, excess irriga- 
tion water, and cooling water. Examples of suc- 
cessful recharge projects and experiments in the 
United — have been _Teported from 


York, bee particularly California, among several 
others. (Author’s abstract) 
'W88-08980 


WATER SYSTEMS HANDBOOK: A COM- 
PLETE TEXT ON PRIVATE WATER SYSTEMS 
- THEIR DESIGN, OPERATION AND MAIN- 
TENANCE. 

Water Systems Council, Chicago, IL. 

For primary bibliographic entry see Field 5F. 
'W88-08984 


CONSTRUCTION DEWATERING: A GUIDE 
TO THEORY AND PRACTICE, 

Moretrench American Corp., Rockaway, NJ. 

For primary bibliographic entry see Field 8B. 
‘W88-08989 


BASIC DATA REPORT, DRILLING AND WELL 
INSTALLATION AT TEST SITES MSB-12 AND 
MSB-34, 


Geraghty and Miller, Inc., Tampa, FL. 
For primary bibliographic entry see Field 2F. 
'W88-09088 


PROCEEDINGS OF THE THIRD NATIONAL 
SYMPOSIUM ON AQUIFER RESTORATION 
AND GROUND-WATER MONITORING. 
National Water Well Association, Worthington, 
OH. 
Columbus, Ohio. aon ses 25-27, 1983. National Water 
Well Association, Worthington, OH. 1983. 461 p. 
Edited by D. M. Nielsen. 


Descriptors: *Groundwater management, *Water 
quality control, “Rehabilitation, *Monitoring 
wells, *Groundwater pollution, *Aquifer testing, 
*Water pollution treatment, *Monitoring, Well 
casings, Case studies, Test wells, Waste recovery, 
Remedies, Chemical recovery, Mathamatical 
models, Groundwater movement, Groundwater 
hydrology, Geologic fractures. 
The Third National Symposium on Aquifer Resto- 
ration and Ground-Water Monitoring was held in 
Columbus, Ohio, May 25-27, 1983. The symposium 
covered a wide range of topics including physical 
containment methods, remediating hydrocarbon 
contamination, remedial action in fractured rock, 
evaluating remedial action, monitoring program/ 
system design, monitoring well design, ground- 
water sampling and analysis, geophysical tech- 
set in monitoring, safety in hazardous waste-site 
investigations and case histories. (See W88-09130 
thru W88-09180) (Author’s abstract) 
W88-09129 
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INGS OF NWWA WESTERN RE- 
INFERENCE ON GROUND 


GEMENT. 
National Water Well Association, Worthington, 


OH. 

San = California, October 23-26, 1983. Spon- 
the National Water Well Association. 

National Water Well Association, Worthington, 

OH. 1984. 369 p. 


Descriptors: *Groundwater t, *Con- 
junctive use, Menge ip recharge, *Ir- 
m, * Water quality control, *Model Sadie, 

ater law, *Protection, *Water supply. 


Topics discussed in a conference on management 

of groundwater aera and quality were conjunc- 

tive use of groundwater and surface water in the 

dry western states, artificial groundwater recharge 
water quantity and quality 

ment in irrigation, use of models in groundwater 

supply management, strategies for groundwater 


tt in the western states, und water 
= coo the Sporhase decision), and plans 


water quality. (See 
Df tra We 08282) (Casa PTT) yedp 


CONJUNCTIVE USE--FIRST BY ACCIDENT, 
NOW BY MANAGEMENT, 

Nebraska Dept. of Water Resources, Omaha. 

H. L. Becker, and R. D. Kuzelka. 

IN: Proceedings of NWWA Western Regional 


i ational 
sociation, Worthington, OH. 1984. p 3-6, 4 fig, 5 


Dero *Groundwater nt, “Water 

law, jjunctive use, *N tion, 

*Diversion, *Recharge, Pose ma on i 

Water storage, Platte River, Lake Mi Y; 

Water supply, Rivers, Legislation, Beneficial use, 
Appropriation, Artificial recharge, Water use. 


The Platte River Valley, Nebraska, is a prime 
oer hyde s mrguatichennds0.7 Sealy <ogemn 
inadvertent losses from the oper- 
ation of the Central Ni Public Power and 
Irrigation District, 7 million acre-feet of water is in 
storage underlying the district’s irrigated lands. 
Farmers have tapped this augmented groundwater 
supply through private wells for several reasons: 
more efficient pumps, center pivot systems, and 
occasional inability of the District to supply full 
water needs. In the past, the use of surface water 
to ae ° se: undwater su supply has not been 
lebraska law. LB 198, passed by 
the state Sate Tegaatre in 198, recognizes ot oly 
that recharge of the groundwater reservoir coul 
be incidental to existing surface water proj om 
also that such recharge could be incl as a 
beneficial use of surface water in future water 
projects. This legislation authorized that the entity 
which caused a could charge a fee 
to those who it from the supplementation. 
= Ste 'W88-09240) (Cassar-PTT) 


CONJUNCTIVE USE AND GROUND WATER 
MANAGEMENT IN ORANGE COUNTY, CALI- 


= E. Williams. 

i of NWWA Western Regional 
Cuilithones on Ground Water ement. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
sociation, Worthington, OH. 1984. p 8-15, 10 fig. 


rs: *California, *Groundwater manage- 
ment, Nie caes use, *Water use, *Irrigation, 
*Diversion, *Recharge, Groundwater recharge, 
Orange County, Santa Ana River, Water sup Y, 
Rivers, Model studies, Saline water intrusion, 
croachment, Colorado River, Wells, Talestion 
wells, Wastewater disposal, Aquifers, Coastal 
aquifers, Water spreading, Water storage, Artificial 
recharge. 


The Orange County Water District, between the 
Santa Ana Mountains and the Pacific Ocean, ob- 


tains 60% of its y . 
meet the demands of a rapidly growing population, 
complex water supply and management problems 
have been solved by under, of water 

rted from the Colorado River and northern 
California, Since 1949 the district has artificially 
recharged about 5 million acre-feet of water in the 
groundwater reservoirs of the 325-mile square 
basin, using numerous on and off channel 


In nidition, sev 
constructed near the river: 1100 acres of 


deep) and Anaheim Lake (70 acres). The sea water 
encroachment problem in the coastal areas of the 
county is managed with a battery of injection 
wells. Water for injection into the wells at the 
Alamitos Barrier (17 wells, 300-500 ft apart) is 
supplied by 40% northern California water and 
60% Colorado River water; here, 700 acre-feet of 
salt water were extracted and 4900 acre-feet of 
fresh water were injected o_o -1982. At the 
Talbert Barrier (23 injection w ) water for injec- 
tion is obtained from an advanced wastewater rec 

lamation facility capable of producing 15 of 
water which meets water A 
computer mathematical 1 is used to 


the water programs. The model accounts for 

two main layers of the basin with vertical leakage 
between covers, Most of the recharge occurs where 
the two layers aes 
(See also W809 )) (Cassar- 


CONJUNCTIVE USE OF GROUND WATER 
AND SURFACE WATER IN THE SOUTH 
PLATTE RIVER BASIN--A CASE STUDY OF 
THE CENTRAL COLORADO WATER §‘CON- 
SERVANCY DISTRICT, 

— Colorado Water Conservancy District, 


te V. TV. Coch, 

of NWWA Western a 
Seca on Ground Water 
Diego, California, a Bree a 3. Nitin 
Water Well Association. N: 
sociation, Worthington, OH. 1984 1984. Ms Tet, 2 a 


Descriptors: *Surface water, *Groundwater man- 

it, *Conjunctive use, *Colorado, *Water 
law, Water use, *Diversion, *Recharge, *Irriga- 
tion wells, Groundwater recharge, Central Colora- 
he bey ton, righi Wells: Telex: 

vers, a: ater ts, 

tion wells, Wastew ae Flow ita- 
tion, Water ret Water storage, South Platte 
River, Artifi arge, Water allocation, Case 


The Doctrine of Prior Appropriation was adopted 
in the late 19th century in Colorado, all 
surface water to i tors based on the date of 
their 2 eee is law created 
scarce water resources. 

‘iltieuteld @pansbieting guonnee and teld Gib Bdane- 
work for administration of groundwater in the 
state. The Ground Water ement Act of 1965 
regulated non-tributary groundwater and formed 
districts to manage oundwater within the desig- 
nated basins. The Right Determination and 
Administration Act of 1S 1965 
under the priority system. 
para all tributary irrigation wells to shut down 

periods when water is needed to maintain 
oainee water flow. Since the economy of eastern 
Colorado relies heavily on the 10,000 tributary 
= wells of the South only iftheyFeplace 39% 

rep 
river for — 


of this augmentation water so that irrigation wells 
could continue to pump. Six thousand acre-feet of 
water are acquired each year for augmentation. 
The district owns and leases ditch company stock, 
has a battery of wells that pump directly into the 
South Platte River, and is developing a series of 
small Teservoirs to capture spring runoff for aug- 
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mentation duri 


low flow months. (See also W88- 
09240) (Cassar- 
W88-09243 


CONJUNCTIVE USE OF BRACKISH COASTAL 
GROUND WATER BASINS IN SAN DIEGO 
COUNTY, CALIFORNIA, 

San Diego State Univ., CA. Dept. of Geological 
Sciences. 


D. Huntley, and F. A. Carroll. 
IN: 


iter 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
preter} Worthington, OH. 1984. p 22-27,.8 fig, 1 


Descriptors: *Groundwater management, *Im- 
water use, *Conjunctive use, *Water use, 
‘Coastal auifers, *Groundwater basins, *Brackish 
pe *Rec! Groundwater rec! Water 
storage, San © County, California, Water 
~ Fl: Artificial recharge, Saline: water, 
Wells M Model studies, Desalination, Saline water 
intrusion, Aquifers, Connate water, Imported 
water. 


peas use a6 apr Sh and epee 
groundwater is exp! So seers 
source for San Diego County, California. Coastal 
and near-coastal groundwater basins with signifi- 
cant alluvium occu Eom A data care: he 
750,000 acre-feet of brackish groundwater. Five of 
14 alluvial basins were considered most practical 
for further development. Salinity of the water is 
1,000-25,000 mg/liter, with most in the 1000-3000 
mg/liter range. Sources of the water include con- 
nate sea water and irrigation return water. The 
basic strategy for conjunctive use involves pump- 
ing and desalination of the brackish 


ae ayes October 23-26, 1983. National 
ell Association. National Water Well As- 
cotaliak Worthington, OH. 1984. p 31-35. 


Descriptors: *Groundwater management, *Re- 
charge, *Water storage, *Groundwater reservoirs, 
se “ e, Groundwater recharge, Sus- 
ater treatment, Injection wells, 
ells, Peston angeen Groundwater pollu- 
tion. 
Although the for artificial recharge is 
available, it is ly applied. The clogging 
shaneenen ta major consideration. Suspended 
cclde in tao solter top sephaage tale Wire 
moved by high flow treatment techniques and/or 
surface storage before percolation or injection in 
permanent recharge facilities. Even though —— 
treatment costs are significant, they com 
surface storage costs in today’s water market. Pres- 
ently, groundwater recharge is best justified as a 
benefit to wastewater treatment, recrea- 
lood control. Recharge must be justified 


an 


tion, or 





on its own merits development of a water 


that water reserves are 


GROUND WATER RECHARGE IN SASKATCH- 
EWAN--A HISTORICAL REVIEW AND AN AS- 
SESSMENT OF POTENTIAL, 

Saskatchewan Univ., Saskatoon. Coll. of Engineer- 


Association. ater 
sociation, Worthington, OH. 1984. p 36-46, 3 fig, 3 
tab, 21 ref, append. 


DISTRICTS, 
oS Cehrs, and W. ot NW WA « 

IN: Proceedings NWW. estern Regional 
Conference on Ground W ner Managemeat an 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 


sociation, Worthington, OH. 1984. p 47-55, 8 1 
tab, 13 ref. ~ 


trict, California, Rivers, Water table, Groundwater 
pollution, Wells. 


from diverted river water 

in 1866 in the Fresno-Madera area. The 

problems arose in 1882 when = 
irrigation in the Central California Colony bro’ 
the water table to within 3 ft of the surface. 
water table below the Fresno-Madera area 
mained wihin 1018 ft of the surface unt 1946 
wi pumping began in earnest, 
ering the water table to its present 60-80 ft 
surface. The Madera area has been declared 


an average year the area has 

acre-feet of surplus water, while in truly surplus 
years there are greater than 800,000 acre-feet of 
water leaving the area. However, there are not 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Groundwater Management—Group 4B 


pe aa Snake ope, ae eae, Wie poly. 


on the limited water su; 
tion has brought on availability 


placing greater 
ly. Wee wee for irign 
water de- 


pletion and streamflow reduction) and qualit 


Reecicers 


(increased salinity and transport of soi 
and pesticides). Groundwater manage- 
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ment problems have evolved in recent years to 

include water conservation for irrigation systems. 

Even though regulation of groundwater withdraw- 

als has not been widely implemented, various 

water policy alternatives have been tried, including 
streamfl 


unclear who benefits from the water savings-the 
farmer or society as a whole. Problems arise in 
implementing the programs because of inadequate 
legal/institutional constraints and lack of appropri- 
ate conservation incentives. For example, in many 

has 


Sisal sole: tiadies ear aoe @aeeaee 
ic benefits for many farmers. Water conservation 


additional water. (See also W88-09240) Auibars 
abstract) 
'W88-09249 


MANAGEMENT OF GROUND WATER QUAL- 
ITY BENEATH IRRIGATED ARID LANDS, 
Schmidt (Kenneth D.), Fresno, CA. 

K. D. Schmidt. 


IN: Proceedings of ae. Western og 
Conference on Ground W 


sociation, Worthington, OH. 1984. p 77-84, 3 fig, 3 
tab, 7 ref. 


: “Water quality control, *Path of pol- 

Pi *Groundwater management, *Arid lands, 
gg effects, Groundwater pollution, Pesti- 
, Wells, Nitrates, 





irrigation. (See also W88-09240) (Cassar-PTT) 
'W88-09250 


MANAGEMENT PRACTICES TO REDUCE NI- 
TRATE LEACHING WITH IRRIGATED CORN, 
Agricultural Research Service, Lincoln, NE. 

For primary bibliographic entry see Field 5G. 
'W88-09251 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4B—Groundwater Management 


COMPUTER CODES FOR MODELING IN 
CONJUNCTIVE GROUND WATER/SURFACE 
WATER MANAGEMENT 
Poeter. 
of NWWA Western mane 
Water 


sociation, Worthington, OH. 1984. p 104-115, 13 
fig, 8 ref. 


Descriptors: *Water quality management, *Water 

ly, *Water — *Computer models, 
*Surface water relations, *Groundwater 
management, *Model studies, *Conjunctive use, 
*Groundwater movement, *Computer p! 
Water use, Aquifers, Numerical models, Golder 
Ground Water Package, GGWP code, Aquifer 
Flow in Porous Media codes, AFPM code, Flow 

in Porous Media code, FPM code, FLOCON 
pot MLTMSH code, Solute Transport code, 
SOLTR code. 


Numerical models of \water basins are in- 


SS ee et well fields, streams) 

the narrow element spacing to 

Se clge af ae canes mk Simulation of 

water/surface water interactions is valuable 

= Son the vad sweniiebed 
management sc! can 

through calculation of the position of the phtestic 

surface, consideration of variable surface distribut- 

ed inflow and ev irati i 


region in greater vertical detail. Finally, a required 
feature of computer codes for water management 
is extensive, well-written documentation. The 


t. San 
Diego, California, October 23. 23-26, 19: 3. Ni National 
National 


Water Well Association. Water Well As- 
sociation, Worthington, OH. 1984. p 129-138, 19 
fig, 5 ref, append. 


Descriptors: *Groundwater level, *Groundwater 
*Groundwater 


cepniinen Soeaaa 
gation, Water rights, Water law, Well 


The Odessa Ground hy =o Subarea which encom- 
passes $q mi in eastern Wash- 
ington, remy Sy as a critical groundwater 
sts dus toe cnutianel tetinn tote lode es 
a result of extensive groundwater withdrawals for 
irrigation. The use of groundwater for irrigation in 
the Odessa area began in the early 1960s. By 1963 
the volume of groundwater wn annually 
was 14,000 acre-feet. This withdrawal increased to 
44,000 acre-feet per year beginning in 1966 and 


acreage at a lesser water duty 
See also W88-09240) (Author’s abstract) 
W88-09255 


INTERGOVERNMENTAL MANAGEMENT 

STRATEGY FOR THE PROTECTION OF A 
CONJUNCTIVE USE RESOURCE, 

Lane County Government, Eugene, OR. 

For 4 73 bibliographic entry see Field 5G. 

ws 56 


Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
sociation, Worthington, OH. 1984. p 149-154. 


tors: *Groundwater management, *Arizo- 

~— ee one tow § ane an depletion, Subsid- 

Water rights, Permits, 

Wells Were a Water qual, roundwater pollution, 
Water conservation, Irrigation efficiency. 


The Arizona Ground Water Management Act of 
a established system of er pce fis rights 
or existing groundwater users a 
for new users. The act also ay ovpeyte tao! 
to direct the use of 
groundwater and that the areas be 
brought from the current condition of overdraft to 
one of safe yield within 45 years. Other problems 
that must be addressed include land surface subsid- 
ence in response to aquifer dewatering, naturally 
oe tt and poled ares tht require 
o groundwater areas — 
remedial action or 


containment. For the next 
years dhe ot pasuiioes that olltight hotders Wil 
be subjected to ever increasing conservation re- 
quirements which will aid in reducing overdraft, 
but it provides limited management opportunities 
to respond to the other problems. Additionally, the 
act provides only limited direction as to how 
permit holders will be re; or how new per- 
mits and new demands for groundwater can be 
accommodated and still meet the overall goal of 
safe yield. In response to this situation, the Arizona 
Department of Water Resources is developing 
management strategies that utilize existing authori- 
ties, such as well spacing and construction stand- 
ards, as well as withdrawal policies for new per- 
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rawal policies 


Sage! Gree seqpolpabete ns seo 
ee 

re wt 6 criteria would be 
delineate withdrawal zones (as closed to 
withdrawals or open for poor quality with- 
drawals) that could cover a subbasin or a vertical 


management plans are in draft form; whether any 
or all of the strategies survive the public review 
is unknown, but it is clear that the prob- 

ne ees ae ee ee 

solution will require new mower one (re 

water management. (See ) (Au- 
abstract) 

W88-09257 


CHANGING SCENE OF GROUND WATER 
MANAGEMENT IN IDAHO, 
Idaho Univ., Moscow. 
D. R. Ralston. 
IN: Proceedings of os Western Ri 

- soieel 
Diego, California, cutie 23-26, 1983. National 
Water Well Association. National Water Well As- 
re a Worthington, OH. 1984. p 155-158, 3 fig, 


tors: *Water rights, *Groundwater man- 
agement, *Groundwater mining, *Idaho, Aj 
priation, Snake River Basin, Groundwater deple- 
tion, Swan Falls, Dam, Recharge. 


Groundwater management in Idaho is in a period 
of change. Conflicts between surface water and 
groundwater use are i groundwater 

in some areas. Surface water 


tion doctrine. The Idaho Code speci- 
fie ive A pec surface water and groundwater 
rights must be in allowing new or con- 
tinued groundwater fw samriprere and (2) ground- 
water mining is not allowed. Idaho ranks in the top 
five in the nation in the pumpage of groundwater, 
rimarily in the arid southern portion of the state. 
Snake River Basin, which includes most of the 
ewes Abang: hives has not been managed 
ly as a conjunctive surface water-ground- 
water system. The surface water resources are 
essentially fully appropriated. These resources are 
managed by means of a number of water districts 
with boundaries based upon surface water features. 
The water districts overlie a regional groundwater 
resource. A number of Critical Ground Water 
Areas have been designated in southern Idaho. 
These designations have been based upon major 
declines in groundwater levels. None of these areas 
has been closed because of interference with 
downstream senior surface water or groundwater 
users. A recent court decision on the r cw 
flows for a hydroelectric dam on the Snake 
serious questions with respect to ‘kisting 
and future uses of groundwater in southern Idaho. 
This controversy underscores the need to under- 
stand and classify the groundwater resources in 
this portion of the state. Future groundwater man- 
agement in Idaho must recognize the mining as- 
pects of some basins and the nature and timing of 
groundwater related im on surface water 
system. Changes in the I ages will be neces- 
sary to reflect the different classifications of 
groundwater systems. (See po 'W88-09240) (Au- 
thor’s abstract) 
W88-09258 


GROUND WATER MANAGEMENT: SAN 
DIEGO STYLE, 

San Diego County, CA. 

J. E. Peterson. 

IN: Proceedings of NWWA Western Regional 
Conference on Ground Water Management. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
— Worthington, OH. 1984. p 160-165, 1 


Descriptors: *Groundwater management, *Geohy- 
drology, *Nonstructural alternatives, *San Diego, 





an ormnge ee supply of 482,000 acre-feet 


year to Angeles. Total use is about 564, 
acre-feet per year. An average of 112,000 acre-feet 
per year of —— pumping is 

supplement surface 


uses. About 452,000 acre-feet per year is obtained 
from surface water diversion. Los eles also 


cituvial water by percolation in c 
luvial fans during wet years. Surface water diver- 


that increased ground 
SLAA during droughts will cause adverse impacts, 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


FORGING THE NEW WATER LAW: PUBLIC 
pane ol OF PROPRIETARY GROUND 


McCutcheon, Doyle, Brown and Enersen, San 
f tery bibliographic Field 6E. 
‘or entry see 

W8809264, 


GROUND WATER QUALITY MANAGEMENT 
for pen bibliographic Field 5G 
‘or entry see 1 
WE8-09266" 


CLATSOP OREGON: DUNAL AQUI- 


Caltrain, October 25-26, 195. 3" Nation 
Association. National W: 


Water Well — mg Ay 
sociation, Worthington, OH. 1984. p 2 mn. a 
fig, 2 tab, 24 ref. 


: *Mathematical models, *Groundwat- 
t, *Model studies, Ogallala Aquifer, 


er management 
yee eg ers, Oklahoma, Groundwater 
depletion, Wells, ertical distribution. 

A groundwater management model for the 
lala aquifer in the Texas panhandle was i 
for the Ogallala Auifer in the Oklahoma 
by treating the aquifer as a multilayered system 
with vertical variations in lithology. Application of 


the model to both and multilayered 
cases showed a 60-ft difference between the cumu- 


ational 
sociation, Worthington, OH. 1984. p 278-285, 5 fig, 
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1 tab, 2 ref. 


Descriptors: *Computer models, *Groundwater 
management, *Model studies, San Joaquin County, 
California, Geohydrology, Groundwater deple- 
tion, Aquifers, Saline water. 


A groundwater flow model based on the Prickett- 
Longquist code is being evaluated as a tool in 
groundwater management in the eastern San Joa- 
quin County basin, California. A one-square-mile 
nodal network is being applied. The groundwater 
basin is being modeled as a two-layer case with an 
upper unconfined layer and a lower confined layer, 
The calculated water levels for the predictive runs 
will be used to project the future movement of 
saline groundwater from the delta. The water 
levels will also be used to calculate change in cost 
due to increase or decrease in pumping level. Cap- 
ital, operation and maintenance costs for convey- 
ance and distribution facilities under three alterna- 
i lopment and use will be deter- 
mined. (See also W88-09240) (Cassar-PTT) 
'W88-09271 


pn ape aa OF PREDICTED FUTURE 
TIC EFFECTS SIMULATIONS 

FOR Gi GROUND WATER RESOURCE EVALUA- 

TIONS, 

For primary bibliographic entry see Field 2A. 

W88-09272 


USING COMPUTER METHODS IN ISLAND 


R. W. Ritzi, R. G. Schmidt, and J. R. Carr. 

IN: Proceedings of NWWA Western — 
Conference on Ground Water 

Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
sociation, Worthington, OH. 1984. p 304-312, 13 
fig, 1 tab, 5 ref. 


Descriptors: *Resources management, *Washing- 
ton, *Groundwater management, *Model studies, 
*Islands, *Data processing, Mapping, Computer 
models, Vashon Island, Maury Island, Aquifers. 


Methods for storing, p 


material for a water management plan for Vashon/ 
Maury Island, Washington. The plan is seen. as a 


y 
areas. Use of existing, readily available methods for 
ting and displaying inventory 
data has many advantages to the water planner and 
manager. Among these are (1) ease of data editing, 
including correction, additions, and deletions; (2) 
rapid; simple modification or os of display 
graphics; 6) elimination of tedious and error-prone 
duplicative clerical tasks; and (4) potential for test- 
ing many more hypothetical ideas than would be 
by manual methods. For Vashon/Maury 
Island, conventional geologic and hydrologic data 
were complied for entry and processing by several 
methods. A computer contouring program STAM- 
PEDE/IBM was used to calculate and display 
structural configuration of aquifers and their 
bounding layers for water table surfaces, strati- 
graphic data, water quality data and similar manip- 
ulations. In addition, this and other related infor- 
mation was used in developing recharge potential 
maps using multiple programs to perform manipu- 
lation and graphic display functions. Although the 
use of machine processing methods has great ad- 
vantages, the fact that data spacing on the islands 
was not uniform in density caused some problems. 
Both judgmental and aesthetic alterations to maps 
were required. (See also W88-09240) (Author's 
abstract) 


W88-09274 
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WATER RESOURCE MANAGEMENT PLAN- 
NING CRITERIA FOR VASHON/MAURY 
ISLAND, WASHINGTON; A CASE STUDY, 

J. R. Carr, R. G. Schmidt, and R. W. Ritzi. 
IN: 


7 San 
Diego, California, roo 23-26, 1983. National 
Water Well Association. National Water Well As- 
sociation, Worthington, OH. 1984. p 317-325, 12 
fig, 15 ref. 
ns *Groundwater management, *Re- 
sources management, *Islands, Data p: 


model, Vashon Island, Maury Bland << 


Water quality, Recharge, Groundwater oe 
Precipitation, Water supply, Land use, Model stud- 
ies, Case studies. 


derived sediments of Vashon/Maury 

are recharged only b direct 

nad, Washington, re recharged only ‘ge is 
uivalent to about 5 inches year, or 9 

The amount of suitable quality —— t 
could be recovered on a sustained basis is estimat- 
ed to be 1.3 mgpd. This amount of water would 
support the existing of 8000 plus and 
additional 3000 people. Protection of the water 
supplies of the island from overdev t can 
best be accomplished by active it where 
continuing input of tetestinic data is used as the 
basis for regulation. Without active management, 
the regulations on land use applied through passive 
management (without enallodial would be even 
more restrictive. (See also W88-09240) (Author’s 


abstract) 
W88-09275 


GROUND WATER SAFE YIELD USING LOW- 
Boe FREQUENCY ANALYSIS, 
le Engineering Rose, San Diego, CA. 

i yy Popko, and Y. S. 

IN: Proceedings of NWWA Western hee go 
Coulienane on Ground Water it. San 
Diego, California, October 23-26, 19 5 National 
Water Well Association. National Water Well As- 
sociation, Worthington, OH. 1984. p 340-342, 2 fig, 
2 ref. 


Descriptors: *Safe yield, *Low flow, *Groundwat- 
er management, *Water supply, *Frequency analy- 
sis, *Recharge, Groundwater recharge, Drought, 
Water table juctuation, Water storage, San Diego 
County, California. 


A low-flow frequency analysis method was com- 
bined with a mass curve technique to estimate 
annual pumpage that would not result in excessive 
water level declines during a 100-year drought in a 

San Diego County water district. A graphical 
analysis method was applied to determine the 
amount of recharge that would be expected during 
droughts with various return periods and dura- 
deus, Thb meshtbep wam.te aoieasie ater tans 
declines that would occur during selected droughts 
if long-term average annual Techarge were com- 
pletely consumed. safe yield estimated by this 
method was about 50% less than long-term aver- 
age annual recharge derived from 75 years of 
ee records. (See also W88-09240) 


W88-09277 


DATA BASE MANAGEMENT SYSTEM AP- 
PROACH TO GROUND WATER MANAGE- 
MENT, 

G. L. Hix. 

IN: Proceedings of NWWA Western Regional 
Conference on Ground Water M ment. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
— _ Worthington, OH. 1984. p 351-355, 3 fig, 


Descriptors: *Data storage and retrieval, *Ground- 
water management, *Data acquisition, *Data col- 
lections, Monitoring, Computers, Data processing, 
Information retrieval, Automation. 


Suggestions are given for designing and imple- 
menting a data base management system for 


groundwater monitoring programs. Several refer- 
ences on methods for collecting and managing 
groundwater monitoring data are given. Thee woe 
gram should consider the information needs, h 
vary according to the type cr cngadaatioas, private 


industry. Factors to 
data being collected (format, complexity, accura- 
cy, volume, and ity) and the form of 
output (direct output for immediate use, storage in 
paper files for later utilization, multiple copies, 
direct storage in the data base). In the conceptual 
design of a groundwater data base ement 
system, the major categories of data collection are 
uantity, quality, production, and . The 
ta base may contain short-term files, 
files, and permanent files. Output may be cia) 
(forms, reports, permanent records, visual ys 
and external (tabulations, suramaries, 
graphs, maps). (See also ‘W88-09240) rae mh 
'W88-09279 


RECOMMENDED REVISIONS FOR SAN 
DIEGO COUNTY’S RURAL GROUND WATER 
POLICY AND GROUND WATER INVESTIGA- 
TION PRACTICES, 
L. Hamdan. 
IN: Proceedings of beg ka Western Regional 
Conference on Ground Water Management. San 
Pome. Sn pee Comber’ 23-26, 1983. National 
ell Association. National Water Well As- 
sociation Worthington, OH. 1984. p 362-366, 1 
tab, 1 ref. 


Descriptors: *Regulations, *Rural areas, *Ground- 
water ent, *Water policy, *San Diego 
County, *California, Recharge. 


The present groundwater policy in the rural east- 
ern two-thirds of San Diego County, California, 
empowers the county to oo to issue land devel- 
opment permits for projects requiring more water 
than the estimated available supply on the project’s 
site. This policy has three main shortcomings: (1) 
It contains no provisions or stipulations to limit or 
monitor groundwater extractions by the landown- 
ers; (2) Although the methodologies used to evalu- 
ate estimates of the —— rate and groundwater 
in storage are justified, the accuracy of computed 
estimates has not been verified; and (3) A project’s 
share of a watershed groundwater supply is com- 
monly evaluated by prorating the project site area 
to the total area of the watershed. Several recom- 
are made. (1) Impose limits on all 
groundwater extractions so that the total extrac- 
tions do not exceed the total available supply. (2) 
Verify estimates of recharge rates and groundwat- 
er in storage. (3) Revise procedures for a eye od 
a project’s share of watershed supply. (See also 
W88-09240) (Cassar-PTT) 
W88-09281 


SPACING OF WELLS IN ARIZONA, 

G. Wickersham. 

IN: Proceedings of NWWA Western Regional 
Conference on Ground Water Management. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
a Worthington, OH. 1984. p 367-369, 1 fig, 


Descriptors: *Well regulations, *Water supply de- 
velopment, *Groundwater management, *Arizona, 
Wells, Regulations. 


Arizona established a well spacing regulation that 
uses a drawdown limit to define interference be- 
tween wells. The policy states that the impact from 
a new well cannot exceed 25 feet of additional 
drawdown over a five-year period. A drawdown 
greater than 25 feet would constitute unreasonably 
increasing damage and the well ——_ reject- 
ed. New wells with less than 10 feet of additional 
drawdown are accepted. For proposed wells with 
a projected impact on an existing well of 10-25 ft 
of additional drawdown, as series of factors are 
considered by the department in making a well 
spacing, determination. (See also W88-09240) 


( 
W88-09282 


PROCEEDINGS OF THE FOURTH ANNUAL 
EASTERN REGIONAL GROUND WATER 
CONFERENCE. 

Burlington, Vermont. July 14-16, 1987. National 
Water Well Association, Dublin, OH. 1987. 783 p. 


Descriptors: *Groundwater 

*Groundwater pollution, *Leaching, ‘Srorags 
tanks, *Groundwater movement, Water pollution 
sources, Path of pollutants, Pesticides, Agricultural 
runoff, Soil contamination, Geohydrology, 
Aquifers, Remote sensing, Hazardous wastes, 
Monitoring. 


The Fourth Annual Eastern Regional Ground 
Water Conference was held in Burlington, Ver- 
mont, on July 14-16, 1987. The conference covered 
several topics including: local, state, and federal 
groundwater management strategies; the manage- 
ment, investigation and remediation of leaking un- 
derground storage tanks; domestic sewage impacts 
on groundwater, the assessment and management 
of pesticide impacts on groundwater, characteriza- 
tion of groundwater flow and contaminant trans- 
port; investigative techniques in groundwater; and 
aquifer restoration and remedial action. Govern- 
ment officials, hydrogeologists, consulting engi- 
neers, geologists, researchers, industry representa- 
tives and other interested persons met to learn and 
discuss pertinent issues and state-of- the-art tech- 
niques employed in groundwater studies. The con- 
ference provided a forum for all who attended to 
communicate and share their experiences in the 
rapidly developing industry. These proceedings 
are a compilation of papers presented by the con- 
ference speakers. (See W88-09478 thur W88-09520) 
(Author’s abstract) 

W88-09477 


WELLHEAD PROTECTION IN EASTERN 
STATES: PROGRAM BASES AND PROS- 
PECTS, 

Dames and Moore, Bethesda, MD. 

R. F. Ehrhardt, and M. C. McMillen. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlington, 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 3-11, 12 ref. 
Descriptors: *Groundwater pollution, *Ground- 
water management, *Wells, *Eastern United 
States, *Water quality ement, *Water pollu- 
tion prevention, Water pollution control, Well 
seepage, Public participation, Water pollution 
sources. 


The Safe Drinking Water Act Amendments of 
1986 authorize the U.S. Environmental Protection 
Agency (EPA) to fund state programs for well- 
head protection. According to the statute, state 
es se should include seven elements: (1) identi- 
ication of agency duties, (2) delineation of well- 
head protection areas, (3) identification of anthro- 
pogenic sources of contaminants, (4) management 
and control measures, (5) contingency plans, (6) 
protection of new wells, and (7) public participa- 
tion. The intent of Congress in formulating the 
statute, was to give states considerable flexibility as 
to how these elements will be addressed in individ- 
ual state wellhead protection programs. To the 
extent possible, if only for practicality and efficien- 
cy, many states are likely to build on existing 
groundwater quality protection programs in devel- 
oping their strategies for wellhead protection. The 
kind of wellhead protection program a state de- 
cides to employ, if any, may be as much a function 
of its existing groundwater program, as any other 
factor such as level of available funding or details 
of EPA’s wellhead protection program guidance. 
(See also W88-09477) (Author’s abstract) 
W88-09478 


GROUNDWATER MANAGEMENT ISSUES IN 
THE ATLANTIC PROVINCES, 
Environmental Protection Service, 
(Nova Scotia). 

F. B. Cruickshanks, J. E. Gibb, and T. W. 
Hennigar. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Groundwater Conference. Burlington, 


Dartmouth 





Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 45-54, 14 ref. 


*Groundw management, 
it Panning, *Groundwater 
Water re- 


Descri tors: 


i iiien Saline 
Path of pollutants, Re- 


water is an important resource in 
Ament Ceca hase here remains a large gap in 


Lyme concerning undwater resources. 
Less than half of the region has been surveyed 
with respect to its pe a a characteristics 
and groundwater potential. Research into toxic 
chemicals, particularly pesticide dynamics, explo- 
ration techniques, and others will need to continue. 
Research should focus on more 


ee eee oe 
so We research to solve particular problems. (See 
Apt gil (Geiger-PTT) 


MANAGING GROUND WATER IN MAINE: 
THREE APPROACHES, 
Gerber (Robert G.), ) Freeport, ME 
IN fe renee tthe Fourth Fourth Annual Eas 

oO 'o tern 
Regional Ground Water Conference. Burlin 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 55-63, 7 ref. 


Descriptors: *Groundwater management, “Meme, 
*Hydrologic maps, *Aquifer characteristics, *Aq- 
uifer ment, Mapping, Sand aquifers, Man- 
agement Water pollution prevention, 
Wells, Water ity control, Groundwater pollu- 
tion, Water pollution control. 


The State of Maine is fortunate to have avoided 
some of the more serious problems resulting from 
development which have plagued its southern 
neighbors. In an effort to continue this good for- 
tune, the State and some municipalities have used 
several strategies to manage development to 
reduce its effect on groundwater. Three of the 
strategies which have been used are regional aqui- 
fer mapping, technical review of development ap- 
plications, and definition and protection of source 
areas for public water supplies. The state has been 
— involved in aquifer mapping since 1987, 
and has almost completed the second approxima- 
tion of the sand and gravel aquifers. These maps 
have been used and misused by government, con- 
sultants, and citizens to limit development on areas 
overlying aquifers. More recently, the State and 
certain towns have also contracted with consult- 
ants, including Robert G. Gerber, Inc., to provide 
assistance in planning board review of proposed 
developments which may have an impact on 
groundwater. Some towns and water districts have 
also retained Robert G. Gerber, Inc., and other 
consultants to estimate contributing areas and 
travel times for their —_—s supplies. Both 
these latter activities often use aquifer mapping as a 
starting point, and both ideally result in reduced 
pinay or intensity of use in sensitive areas. All 
three of these approaches have had some success, 
but none seems to solve all the problems, and even 
the combination of the three may not preclude 
inappropriate development. Regional aquifer map- 
ping, source area definition, and application review 
need to be parts of an overall effort to be success- 
ful. With Maine’s independent spirit and commit- 
ment to local control, such coordination is not 
readily accomplished. (See also W88-09477) (Au- 
thor’s abstract) 

W88-09481 


STATE GROUND WATER DATA MANAGE- 
MENT. 
Sewall (James W.) Co., Old Town, ME. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


M. A. Jadkowski, and P. W. Dutram. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlin; 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 65-79, 3 tab. 


: *Groundwater eis annidten “Data 
pore Nena ; Mca mp lan- 
ning, Hydrologic p ardyar corre . 


Twenty-five state and federal programs generate 
water information in Maine. Most data are 





selection criterion for ys 

tabase implementation. (See also W88-09477) (Au- 
thor’s abstract) 

'W88-09482 


UPPER NEPONSET VALLEY AQUIFER 
INTEGRATING GROUND WATER 

QUALITY PROTECTION WITH CONTAMINA- 

TION INVESTIGATIONS, 

Massachusetts Dept. of Environmental Quality En- 


For primary bibliographic entry see Field 5G. 
W88-09483 


FLORIDA - PROVIDING INCENTIVE FOR RE- 
PORTING 


Florida State Dept. of Envi tal Regulati 
ri itate it. OF vironmen e} ition, 
Tallahassee. 


For primary bibliographic entry see Field 5G. 
W88-09484 


FEDERAL CORRECTIVE ACTION REQUIRE- 
MENTS FOR PETROLEUM UNDERGROUND 
STORAGE TANKS, 

ICF, Inc., Washington, DC. 

For primary bibliographic entry see Field 5G. 
W88-09485 


CASE STUDY OF A LARGE SCALE PRECI- 
SION TANK TESTING PROGRAM, 

Tetra Tech Richardson, Newark, DE. 

For primary bibliographic entry see Field 5G. 
W88-09486 


DESIGN CONSIDERATIONS FOR UNDER- 
GROUND STORAGE TANK INSTALLATIONS 
REQUIRING SECONDARY CONTAINMENT: A 
CASE STUDY, 

Benatec Associates, Inc., Harrisburg, 

For primary bibliographic entry see Field 5G. 
W88-09487 


IN-SITU ANALYSIS OF GASOLINE-CON- 
TAMINATED GROUND WATER, 
Tufts Univ., Medford, MA. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 5A. 
W88-09489 


IS PRIVATE WELL PROTECTION ADEQUATE 
WHEN GROUND WATER FLOW IS IGNORED, 
K-V Associates, Inc., Falmouth, MA 

For primary bibliographic entry see Field 5G. 
W88-09495 


REGIONAL OPTIONS FOR GROUND WATER 
ALITY MANAG: 


} TIVITIES, 
Maryland Univ., College Park. Dept. of Agricul- 
tural ig. 
For primary bibliographic entry see Field 5G. 
W88-09496 


HYDROGEOLOGIC INVESTIGATION OF 
WILLIAMSBURG, MASSA SES- 


‘J 
SION: GLACIAL GEOLOGY/HARD ROCK, 
Weston (Roy F.), Inc., West Chester, PA. 
For primary bibliographic entry see Field 2F. 
W88-09503 


REDEVELOPMENT OF CLOGGED’ RE- 
CHARGE 
bn ong Fund for Arab Economic Development, 
at. 

A. F. Bichara. 
Journal of Irrigation and Drainage ees 
(ASCE) JIDEDH Vol. 114, No. 2, p 343-350, May 
1988. 4 fig, 1 tab, 2 ref. 

iptors: *Well devel t, *Wells, *Re- 
charge wells, *Clogging, *Model studies, Redevel- 
opment bay pe oom Pumping, Artificial recharge, 


Field conditions were reproduced in the laboratory 
in order to investigate redevelopment techniques. 
Segmental perspex models were recharged with 
water of controlled quality and temperature con- 
taining different types of suspended solids of 
known size. Both gravel- and nongravel- 
recharge wells were tested. It was found that the 
ient method of redeveloping a clogged 
low 


most efficien 

recharge well was by multiple reversals of 
direction (i.e., pumping and recharging the aqui- 
fer). A purely intermittent pumping action follow- 
ing the first reversal of flow 

increased beneficial effect on the recovery re- 
charge rates. It was also concluded that neither 
increasing the driving head under which the rever- 
sal is carried out nor increasing the duration of the 
reversal of flow has a marked beneficial effect. 
Nongravel-packed wells were easier to redevelop 
than gravel-packed ones and the use of backwash- 
ing tubes in the gravel pack did not prove highly 
successful in restoring the well efficiency. (Au- 


Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

K. R. Ruston, and N. K. Srivastava. 

Journal of Hydrology JHYDA7, Vol. 99, No. 1/2, 
p 49-60, May 1988. 9 fig, 1 tab, 6 ref. 


Descriptors: *Alluvial aquifers, Mar = i *Injec- 
tion wells, *Artificial recharge, *M 

*Aquifers, Field tests, Hydraulic whe. 
Permeability coefficient, Soil properties, Hydrolo- 
gy, Geohydrology, Mathematical studies, Equa- 
tions. 


Artificial recharge using injection wells can 
present practical difficulties and it is important to 
be able to identify and quantify the features which 
cause these difficulties. This paper describes the 
analysis, using a mathematical model, of field infor- 
mation which was obtained from an injection test 
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in an alluvial aquifer; the test continued for 250 
+ Aquifer parameters were estimated both for 

the more permeable sand layers and the less perme- 
able clay layers. During the test severe clogging 
occurred in the vicinity of the well and the mathe- 
matical model was also used to quantify the reduc- 
tion in hydraulic conductivity due to the clogging. 


Kansas State Geological Survey, Lawrence. 

M. Sophocleous, M. A. oo L. D. Vogler, 
T. J. McClain, and E. T. Marks. 

Journal of Hydrolo; JHYDA7, Vol. 98, No. 3/4, 
p 249-273, April is 1988. 24 fig, 2 tab, 20 ref. 


rs: *G d * Aquifers, 
Gapdowe, *Recharge, ausemaie, *Surface- 


groundwater relations, $Streamflow depletion, 
A uifer characteristics, *Mathematical Anal 


Cnnfimed ysis, 

Aquifers, Leaky Arkansas River, 
‘fa Observation Wells, Kansas, Pumping 
tests. Aquifers, Depletion. 








During the last several years, streamflows of a 
number of Kansas streams have been reduced as a 
result of groundwater declines. In order to better 
understand and quantify stream-aquifer interrela- 
tionships, an eight-day ive stream-aqui- 
fer pumping test, followed by recovery monitor- 
ing, was conducted along the Arkansas River near 
Great Bend, Kansas. In addition to water level 
monitoring in numerous observation wells, stream- 
flow data, streambed hydraulic gradients, neutron- 
probe based water pets of dewatered sediments, 
, and other data were collected. 
highly transmis- 
3 sq m/d) with the pumping stress 

(9538 cu m/d) having a radius of influence larger 
than 1.77 km, impacting both the aquifer levels and 
the streamflow in the nearby Arkansas River. 
alm and recharge boundary effects were 
observed in all observation wells, including those 
on the opposite side of the river. The alluvial 
aquifer did not exhibit a water table behavior and 
responded as a leaky confined aquifer. A semicon- 
fining clay layer less than 3 cm thick and an 
additional recharge source from a nearby stream- 
alluvial system were the probable cause of the 
observed phenomena. Actual streamflow depletion 
is shown to be appreciably less than the computed 
depletion based on analytical solutions. (Author’s 


abstract) 
W88-09976 


ANALYSIS OF HISTORICAL AND CURRENT 
DRAWDOWN AND PRODUCTION DATA 
FROM THE BOISE GEOTHERMAL SY: 

pone State Univ., ID. Dept. of Geology and Geo- 
physics. 

oF Waag, and S. H. Wood. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-164280/ 
AS. Price codes: A04 in paper copy; A01 in micro- 
fiche. Idaho Water Resources Research Institute, 
Moscow, — Report, August 1987. 47 p, 7 
fig, 5 tab, 2: 


Descriptors: *Aquifer systems, *Geothermal aqui- 
fer systems, *Drawdown, *Geothermal resources, 
*Selective withdrawal, Idaho, Boise Geothermal 
Aquifer System, Potentiometric levels, Artificial 
recharge. 


Since 1982 withdrawals from the Boise Geother- 
mal aquifer system have increased from < 300 
million to > 600 million gals/yr. Prior to 1983 the 
system appears to have been in or near equilibrium. 
Current production levels exceed the ability of the 
system to recover on an annual basis. Potentiome- 
tric levels within the aquifer are declining at in- 
creasing rates and a new equilibrium level is not 
evident. Thus, exploitation of the geothermal aqui- 
fer is currently outstripping knowledge and under- 
standing of the aquifer. It is time to give serious 
consideration to placing a temporary moratorium 
on further development and production from the 


system until a better understanding of its ity 
is achieved. Serious consideration should be 
given to requiring reinjection of produced waters 
where feasible. ee rie ae 
predict accurately the effects of reinjection, cur 

rent interpretation of ‘the aquifer system and the 


pressed 

declines within the system caused by rein- 

are reco and may be legitimate. 
However, the rather small difference between pro- 
duction and rejection temperatures in one area of 
the system is encouraging, and other rewyg 
should strive to design reinjection systems that 
would achieve similar or superior results. (USGS) 
W88-10011 


RECHARGE EFFECTS IN 
DENVER BASIN, 
Colorado School of Mines, Golden. Dept. of Geol- 


wR. Aikin, and A. K. Turner. 
Available from the National Technical Information 


Service, VA 22161, as PB88-186069. 
Frc ah are 
Colorado oe Resources i 


Collins, Completion 46, Septem! 
1987. 45 p, 10g, 5 ta, oD 2 ref. Contract No. 14-08- 
0001-G1006 and 14-08-0001-G1214. Project No. 
USGS G1006-03 and G1214-03. 


Descriptors: *Denver, ‘Injection recharge, 
charge weil, Colorado "Comp unr pean Age 
c wells, Colorado, uuter 

hoe aquifer, Drinking water, Water supply, Munic- 
ipal water. 


GEOCHEMICAL ney td OF AQUIFER 
SOUTHWEST 


pore a of =. Denver groundwater basin by 
injection has as a result of increas- 
ing depletion orth the water supply. However, injec- 
tion recharge can cause physical and chemical 
changes in geologic materials of the recharged 
aquifer, depending on the chemistry of both the 
host and injected waters as well as the mineralogy 
of the aquifer’s rock matrix. The Denver ground- 
water basin contains four principal bedrock 
—s of which the Arapahoe aquifer is consid- 
ered to be the best in terms of water quality and 
quantity. Some preliminary field injection tests 
have been undertaken using drinking water sup- 
plies. However, water that meets drinking water 
standards contains constituents which may react 
upon injection, resulting in aquifer damage. The 
field injection tests have demonstrated that perme- 
ability apparently decreases after a few hours, +o 
the cause was not known. As:a preliminary step 
designing future field tests, analyses of nn ha 
water and Denver Water Board municipal drink- 
ing water were evaluated by a geochemical equi- 
librium computer model (P’ IE), developed 
by the U.S. Geological Survey, to determine the 
potential for reaction. The results of these simula- 
tions confirm that the Arapahoe aquifer is a good 
candidate for injection recharge. No fatal flaw 
appears to exist, from a geochemical standpoint, 
—emeninphesge Ca 
rec t fer. ) 
Wa8-10028 ”" 


RECHARGE AS AUGMENTATION IN THE 
SOUTH PLATTE BASIN, 


So State Univ., Fort Collins. Dept. of Civil 


TW Wena, D. Sunada, and A. Hartwell. 
‘Avaliable from the National T: ‘echnical Informa‘ 
Service, Seema. VA 22161 as PEE 1804357 
AS. Price codes: A08 in t copy; AOl in micro- 
fiche. Colorado Water Resources Research Insti- 
tute, Fort Collins, Completion Report No. 144, 
September 1987. 116 p, Ti fig, 10 tab, 12 ref, 3 


ag Contract No. 14-08-0001-G 1006. Project 
io. USGS G1006-22. 


Descriptors: *Artificial recharge, *Return flow, 
*Groundwater recharge, *Surface-groundwater 
conjunctive management, *Augmentation plan, Ba- 
sinwide water management, Colorado, South 
Platte River Basin. 


recharge is a newly emergi 
ogee in the South. 


court decree (Fort Morgan Reser- 
voir and irrigation ¢ Company). (USGS) 
W88-10034 


ESTIMATION 


T. N. Blandford, and J. L. Wilson. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-155932/ 
AS. Price codes: Al2 in paper copy; A01 in micro- 
fiche. New Mexico Water Resources Research 
Inst., Las se ‘echnical Completion Rpt. 226, 
Sept. 1987: 247p, 101 fig, ‘1 1tab, 44ref, append. Con- 
tract 1 Bi 95283) and 14-08-0001-G1033- 
03). Proj. USGS G1033-03; State Proj, 1423535 
and 1423652. 


*Groundwater, * 


Manag 
New Mexico, Columbus Basin, Model studies. 


Estimates of the aquifer parameters storativity, 
transmissivity, boundary heads and fluxes were 
made for the Columbus Basin, New Mexico. A 
two-dimensional groundwater flow code caller 
CERT was used. An initial or prior estimate of the 
aquifer parameters was obtained using kriging and 
other geostatistical tools. The proven of historic 
observed head data from 1930 to 1975 was used for 
the least squares ee The er difficulty 
estimating realistic boun heads for conceptua- 
lization and data for the Columbus Basin. A valida- 


Gee cleervel GabS'etn sor aiviaal A Space or 
time. A posterior linearized estimate of the 
ter covariance matrices was also cond! 
results were used as input to the eS 
gation algorithm coded into CERT, and 

SEs of Reads Gas bend pomcind acamain srene 
made over the time period 1930 to 1975. Model 
heads matched well with observed heads when — 
model input parameters were conditioned onl 

a portion of the observed head data. Values o the 
standard deviation on heads were reasonable once 
boundary node correlation was accounted for. 
(Wilson-NM Inst. Mining and Tech.) 

W88-10042 


. These 





4C, Effects On Water Of 
Man’s Non-Water 


Vv 
IN: ual Report of Ecological Research as ie 
Savannah Ree pao. Taeer 2 he, 1 ts 
Report SRO--819-17, (1 p 63-67, 2 1 on 
Descriptors: *Water ition effects, *Forests, 
*Cations, Manca, I of pollutants, *Coastal 
= Potassium, jum, Aluminum, Iron, Mag- 
ium, Manganese, Wetlands, Nutrient cycting, 


South ¢ Carolina, Forests, Swamps, Lysimeters, Hy- 
drogen ion concentration. 


The of this study was to compare the 
cee ge disturbance on ial solution 


DIGITAL ANALYSIS OF WATER MOVE- 
MENT, WATER QUALITY AND LAND USE 
IN A STREAM-AQUIFER 
fee pees Seibliogrep Lape ag Field 2E, 

‘or en see 
Wa8-09273 - 


MECHANISMS OF MASS MOVEMENT IN 
PERIGLACIAL ENVIRO) 


University Coll., Cardiff (Wales). Dept. of Geolo- 


For primary bibliographic entry see Field 2J. 
W88-09350 


REHABILITATING DAMAGED ECOSYSTEMS. 
= primary bibliographic entry see Field 5C. 


ABANDONED MINES IN ILLINOIS AND 
NORTH DAKOTA: TOWARD AN UNDER- 
amg tabi OF REVEGETATION PROBLEMS, 
Illinois Natural History Survey, Champaign. 
IN: Retisbilitating Damaged Ecosystes B. Szafoni. 


Volume 
. CRC Press Inc., Boca Raton, 1988. p 
39-59, 6 fig, 2 tab, 75 ref. 


Descriptors: oer “Revegetation, *Aban- 
doned mines, * *Erosion control, *Reha- 
bilitation, SNorth Det Dakota, Coal mines, Erosion 
control, Soil water, matter, Waste dispos- 
al, Sludge, ae trogen, Carbon, Phospho- 

tus, Potassium, Salinity, Hydrogen ion concentra- 
ton Plants. 


North Dakota and Illinois rank nationally first and 
third, respectively, in total identified coal re- 
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Effects On Water Of Man’s Non-Water Activities—Group 4C 


Hip 


yt 


cas. The, aon of sewage sludges ben 
bo ae ew 1G) Cucctal soll comtling 

C, N, P, and 3) Careful soil sampling. and 
analysis is essential in order to correct nutrient 


and toxicities. The use of N-! 
can benefit long-term N management; 
Spell pi ys a 


and the incorporation pe mc ry = fare 
Rees sone weet for growth on abandoned 


is critical to rev 
W88-09438) (Lantz- 
W88-09451 


role in determining the 
of nutrients; 


success. (See also 


Rapene ate DAMAGED ECOSYSTEMS. 
For 8 ii liographic entry see Field 5G. 


INFLUENCE OF AGRICULTURAL PRAC- 
TICES ON GROUND WATER QUALITY IN 


Maine Geological S ugusta. 
jurvey, 
3 ey Bisliographis ex entry see Field 5B. 


EFFECTS OF LAND USE UPON WATER 
CHEMISTRY, PARTICULARLY NUTRIENT 
ENRI IN SHALLOW LOWLAND 
LAKES: COMPARATIVE STUDIES OF THREE 


LOCHS IN SCOTLAND, 
Dundee Univ. (Scotland). Dept. of Biological Sci- 


ences. 
D. M. Harper, and W. D. P. S 


tewart. 
Hydrobiologia HYDRB8, Vol. 148, No. 3, p 211- 


229, May 30, 1987. 5 fig, 16 tab, 60 ref. 

Descriptors: *Water pollution effects, *Land use, 

*Agricultural runoff, *Nutrients, *Enrichment, 

*Chawical pert ‘Pho ; 
properties, 

Chlorophyll a, Scotland. 


parison studies, 

horus, Nitrogen, 

Three shallow, lowland lochs (lakes) in the Tay- 
i the same 


po a ranged from 
; indicated 
5000 mg/cu m N and $00 mg/cu m P, the nutrient- 


79 


chlorophyll relationships did not hold. Predictions 
of nutrient input, from land use categories and soil 
losses of N and P derived from other north temper- 
ate areas, were shown to be comparable with 
inputs calculated from loch measurements. Models 
loch concentrations of phosphorus from 
inputs were comparable with measured concentra- 
po but predictions of ger “ge and transpar- 
y became less accurate with higher nutrient 
love. The lochs were mesotrophic (the Lowes), 
eutrophic (Balgavies) and hypertrophic (Forfar) 
under the several classification systems used. The 
implications of their nutrient status for lake man- 
agement are discussed and the value of studying 
this unique lake series in a similar physical environ- 
ment but with considerable chemical differences is 
considered. (Author’s abstract) 
W88-09679 


HISTORICAL CHANGES OF A LARGE RIVER 
IN AN URBAN AREA: THE GARONNE RIVER, 
TOULOUSE, FRANCE, 

Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
sources Renouvelables. 

M. Fortune. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 1 No. 2, p 179-186, April-June 
1988. 3 fig, 2 tab, 20 ref. 


Descriptors: *Water _ Management effects, *Flow 

pattern, * rivers, *Rivers, *Urbanization, 

Flow seg mg om *River flow, Flow control, 

flow, Garonne River, France, Dam ef- 

fects, Floods, Sedimentation, Erosion, Morpholo- 
gy, Environmental effects. 


Man-made structures have greatly modified the 
flow pattern of the Garonne River at Toulouse, 
France, since at least the 12th century. The first of 
many small dams was constructed in 1182. De- 
structive floods ly destroyed the dams, 
flooded portions the city, changed the river 
course, and destroyed the wooden bridges, the first 
of which was probably built during the first half of 
the 13th century. The first stone bridge was com- 
pleted in 1660, after a 100 year period of construc- 
tion. After 1680 attempts to control the river led to 
a variety of river responses: increased sedimenta- 
tion in some locations and erosion in others, a 
reduction in the number of islands from seventeen 
to four, and a 63% reduction in the length of 
shoreline in the urban area of Toulouse. The re- 
duction decreased the number of possible habitats 
for fish and other fauna in the urban area. Uniform 
molassic rock replaced the heterogeneous deposits 
along the shores and inputs of organic matter from 
riparian vegetation became negligible even before 
the construction of embankments. The attempted 
management of the Garonne River was economi- 

cally advantageous but led to unforeseen and 
costly environmental consequences. (Wood-PTT) 
W88-09728 


MAN AND MIRE: A LONG AND WET RELA- 
TIONSHIP, 
King’s Coll., London (England). Dept. of Biology. 
P. D. Moore. 

Transactions of the Botanical Society of Edin- 
burgh, Vol. 45, No. 2, p 77-95, 1988. 6 fig, 47 ref. 


Descriptors: *Wetlands, *Deforestation, *Mires, 
*Peat bogs, *Aquatic habitats, Hydrology, Surface 


runoff, Cycli its, Peat, Seteeny. 
Pollen cna Wastaceioes, Great Britain. 


Several different types of mire pee froming eco- 
— contain in their strati hic and pollen 

record evidence nl open activity. Often this coin- 
cides with either the commencement of peat for- 


man-made habitats. Examples 

valley mires of upland and western Britain. All of 
these show major changes in their stratigraphy at a 
time when human influence, as exhibited in the 
pollen record, is particularly strong. The effects of 
man on valley mire and blanket mire initiation is 
mainly a consequence of hydrological change; de- 
forestation increases the frequency of soil satura- 
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ton and the quunatity of sonal waster. Thema 
impaired oe peat accum 
Downwash of silts and charcoal can also enhance 
this effect in valley mires, as can podsolization in 
blanket mires. A further effect of deforestation, the 
nutrient enrichment of drainage waters, is shown 
to be of particular importance in the initiation of a 
floating raft of aquatics at the schwingmoor, Llyn 
Mire, tad heace led to the development of a raft of 
bog vegetation over a former lake. On the basis of 
these examples the question of just how wide- 
spread is man’s influence on mire development is 
discussed. (Author’s abstract) 

W88-09860 


MATTER CONTENT IN _ SEDI- 
F THREE NAVIGATION POOLS 
ALONG THE UPPER MISSISSIPPI RIVER, 
For primary bibliographic entry see Field 2H. 
W88-09932 


TEMPORAL AND SPATIAL VARIABILITY OF 
RAL EPILITHIC PERIPHY- 


THE EULITTO 
TON, LAKE TAHOE, CALIFORNIA-NEVADA, 
California Univ., Davis. Div. of Environmental 


B bibli hic Field 2H. 
‘or primary bibliographic entry see R 
W88-09937 


STORAGE-EFFECTIVE DRAINAGE RUNOFF 
MODEL, 

Alberta Dept. of Environment, Edmonton. 

For primary bibliographic entry see Field 2A. 
W88-09978 


WET WEATHER WATER QUALITY MODEL- 


ING, 
Texas Univ. at Dallas, Richardson. Center for En- 
vironmental Studies. 

J. J. Warwick, and J. D. Edgmon. 

Journal of Water Resources Plarining and oo 
ment JWPEDS, Vol. 114, No. 3, p 313-325 
1988. 6 fig, 4 tab, 14 ref, 2 append. 


Descriptors: *Water quality, *Combined sewers, 
*Model studies, *Dissolved oxygen, *Urban 

runoff, *Urban hydrology, Rainfall-runoff relation- 
ships, Sludge, Sewers, Overflow, Oxygen. 


— integrated, rainfall-runoff and runoff-receiving 
ater-quality modeling protocol was developed tS 
quantify the impact of combined sewer overflow 
events on in-stream dissolved oxygen concentra- 
tion. Modeling assumptions and input data require- 
ments are consistent with intended usage as a plan- 
ning and it tool. The modeling protocol 
'y calibrated and verified cine data 

collected from several storm events occurring 
during the summer and fall of 1982. The expected 
frequency of in-stream dissolved oxygen violation 
was determined from the analysis of historical 
taining 208 combined sewer overflow 

it of these events resulted in mini- 

mum dissolved oxygen values below the 4.0 mg 
per L standard. Sludge deposit resuspension was 
demonstrated for a monitored high flow event 
when the in-stream velocity was computed as 
= m - 8 (2.26 ft per mon § (Author’s abstract) 


RIVER RECREATION BOATING IMPACTS, 
Fig ordi Univ. (Ontario). Dept. of Geography. 


Journal of Water Resources 


Planning oe 3eT Mey 
ment JWPEDS, Vol. 114, No. 3, p 363-367, 
1988. 1 fig, 1 tab, 2 ref, 1 append. 


Descriptors: *Boating, *Navigable waters, *Inland 
waterways, *Recreation, Rideau Canal, Navigation 


canals, Resources management, Rivers, Lakes, 
Rideau River, Water management, Lake Ontario, 
Canada. 


This paper presents a method to identify. recre- 


per 
1.7, oleed tie gamit teeaefon ahr aad 

per peak hour for the nine days (s.d. 2.2, 
Fange 10-67). ee aie ar aan () 
came cr cruisers (63.4% of total = 


(2) ok skiers (22.3); (3) canoes 
eres (12.0%); and (4) houseboats (1.6%). The 
high volume o' boat traffic has considerable impact 
on the river recreation environment. The policy 
implications for are water management plan are 
discussed. (Roseman-PTT) 

W88-09987 


RAINFALL-RUNOFF DATA FOR SOMERSET 
COUNTY, NEW JERSEY, 

Geological Survey, Trenton, NJ. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W88-10049 


HYDROLOGY OF THE WHITE TAIL BUTTE 
CAMPBELL COUNTY, 


Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Water Resources 
ae Report 82-4117, 1987. 47 p, 26 fig, 9 
tab, 12 ref. 


: *Coal hydrology, *Rainfall-runoff re- 


less than the quantity computed using 
regional study. The difference is 


eloped elsewhere in Campbell County, 
Wyo. The chemical quality of water from springs 
and alluvium, however, is characteristic of water 
Sy cuaaied allen cagueein talon 


the regional tly small 
poh pore recharge If cuss coal saiaing 
the area, the principal adverse ae 


jures. 
uate quantities of water of suitable 
or domestic use below the coal so 


indicates a 10-percent change in runoff for a 1- 
percent change in infiltration. (USGS) 
W88-10052 


EFFECT OF URBANIZATION 
WATER RESOURCES OF 
COUNTY, PENNSYLV. 

peer ga Survey, Malvern, PA. Water Re- 
sources Di 

For wwhnntd bibliographic entry see Field 5B. 
W88-10054 


ON THE 


4D. Watershed Protection 


EFFECTS OF RIPRAP BANK REINFORCE- 
MENT ON JUVENILE SALMONIDS IN FOUR 
WESTERN WASHINGTON STREAMS, 
Se WA. Fisheries 
Assistance Office. 


For primary bibliographic entry see Field 81. 
W88-09820" 


STUDY OF RUNOFF AND EROSION PROC- 
LARGE AND SMALL RAIN- 


poe Mexico State Univ., Las Cruces. Dept. of 


Engineering. 
For primary bibliographic entry see Field 2E. 
'W88-10045 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


CONSIDERATION OF TOTAL ION COMPOSI- 
TION IN DESIGNING TOXICITY TESTS 
benny ALUMINUM SALTS AND 


ADVENT Group, Brentwood, TN. 
R..C. Young. 


84. ASTM 
No. 928, 1986. p 92-97, 23 ref. 


i : *Pollutant identification, *Acid rain 
effects, *Bioassay, *Water pollution eo *Tox- 
ny, *Aluminum me pM Alu- 

um chloride, Aluminum yor vag rs anal- 
yas, Hyd Hydrogen ion concentration, Acidic waters, 


Review of the current literature reveals that many 
researchers ad oe co equate NOt poe ve effects of 
aluminum and pH on 
num salts (sulfate or c 
desired aluminum concentration for their experi- 
ments. This tec! raises some concern for soft 


ground) of the associated anions SO4(2-) or Cl(-). 
‘or example, if aluminum chloride yy oe is em- 
ployed to obtain a concentration of 0 
aluminum, ro solution also will be i 


solutions containing high concentrations of alumi- 
num also will require larger volumes of acid to 
achieve pie ag Se a Fanaa 
pounding question o' orm, 

£ be by my sgened rn ay Sp 


wse-o096o, omen 's abstract) 





W88-08968 


METHOD TO MEASURE PH. ACCU- 
TELY IN ACID RAIN 


RION Inc., Cambridge, MA. 
> F. 2 Beet W. Ross, J. C. Synnott, and C. L. 
IN In Impact of Acid Rain and Deposition on 
ic Brlogel Sytems & Symponum Sponsore y y 


‘esting Material 

hey nig Heer aay Nar 
ber 29, 1984. ASTM Publication 
2 fig, 11 tab, 6 ref, append. 


No. 928, 1986. p 98-1 

Descriptors: *Water analysis, *pH_ measurement, 
*Acidity measurement, *Acid rain, *Hydrogen ion 
concentration, *Pollutant identification, Chemical 
analysis, Measuring instruments, Conductivity, Po- 
tassium chloride, Ross electrode. 


Conventional pH electrodes, which are designed to 
ps por arty yes wf orgs ts 
erratic response in pure water samples as 
acid ; increas a 
shifting pH solves the measurement problem. 
method ly measures pH in low conductivity 
i H_ electrode, 


'y- 
08960) (author's 


PRACTICAL GUIDE FOR GROUND-WATER 
SAMPLIN' 


Ada, OK. 
For primary bibliographic entry see Field 7B. 
W88-08974 


SOIL GAS SENSING FOR DETECTION AND © 


MAPPING OF VOLATILE ORGANICS, 

Nevada Univ., Las Vegas. Environmental Re- 
search Center. 

D. A. Devitt, R. B. Evans, W. A. Jury, T. R. 
Starks, and B. Eklund. 

National Water Well Association, Dublin, Ohio. 
1987. 270 p, 80 fig, 34 tab, 143 ref. 


Descriptors: *Path of pollutants, *Gas sensing, 
*Volatile acids, *Organic com *Monitor- 
ing, *Soil contamination, *Groundwater pollution, 
Fate of pollutants, Statistical studies, Case studies. 
Soil gas monitoring has been shown to be a cost 
effective means of delineating the size and move- 
ment of organic contaminants in the subsurface. It 
has also been shown to provide immediate infor- 
mation of the lateral extent of soil and groundwat- 


given contaminant monitoring program. A statisti- 
cal treatment of soil organic vapor measurements is 
also included to ensure that soil gas monitoring 
programs address the requirement for data preci- 
Sieh The a a also gives oom = 
t into ling the spa’ rae! age of soi 


organic vapor measurements. Finally, case studies 


G, 
S. Kerr Environmental Research Lab., 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Stun Geely eoeetanes quae of toh les 
of the design, one ae joo of soil 
monitoring programs ve 
Gdintetine Til ten oid etal ontent- of € tahane- 
face opgamc contaminants. (Lantz PT) 


1987 ANNUAL BOOK OF ASTM STANDARDS, 
American Society for Testing and Materials, Phila- 


PA. 
Volume 11.02: Water (II). American Society for 
Testing Materials; Philadelphia, PA. 1987. 1083 p. 


Descriptors: *Standards, *Pollutant identification, 
*Water treatment, *Wastewater treatment, Organ- 
ic ———_ water, Microb Brackish water, 


Studies, 
Chania seh analysis. Fil Chemical 
treatment, Reverse eter Ton exchange. 


The standard methods for study of water in this 
Voluine ae under the junadicticn of ASTM Com: 
mittee D-19 on Water. This committee is con- 


er the fc i 1 
: stitucats; (2) a G) taline and brackish 
waters, seawaters, and 


brines; (4) — 


’ examination; (5S) water-formed deposits; and 


water-treatment 
jon exc 


materials (c! 


DECONTAMINATION OF RUBBER HOSE 
AND ‘TEFLON’ TUBING FOR GROUND 


California Wi ity Control Board, 
wae tro. 
Sacramento. y Region 
a Matteoli, and J. M. 
IN: Proceedings of the First 3 National Outdoor 


Action Conf 
Ground Water 
ods. N 
OH. 1987. p 159-183. 11 fig, 8 tab, 5 ref. 
: *Quality control, *Decontamination, 


Measuring instruments, Groundwater. 


ee ee eee ken ee 
of contaminants with a stainless 

elk AeunaUn pales Gennes aie toe oF ° 
‘Teflon’ tube to a discharge point above a 

surface. Water samples were collected at 

charge point. The exterior of the pumpi 

ment was steam cleaned and then 

well known to have a nondetectable concentration 

of the contaminant. Water was pum i 


rs si contamination and decontamination 
of a submersible pump and a 200 foot rubber. hose 
with trichloroethylene (TCE) and contamination 
and decontamination of the same submersible 
pump and a 200 foot FEP ‘Teflon’ polymer tube 
with TCE; §1,1,2-trichloro-2,2,1-trifluoroethane 
(Freon 113); 1,1-dichloroethylene (1,1-DCE); di- 
methylnitrosamine (DMNA); selenium; and chro- 


mium. More than three hours of rinsing with clean 
water are required to bring TCE to be to fn detec- 
tion limits for the submersible mer “ype hose 
combination. A significant potential appears to 
exist for equipment-induced Talse, positive results 
with nondedicated pumping systems that deliver 
water to the surface for sampling. (See also W88- 
08991) (Author’s abstract) 

'W88-09000 


INSTALLATION OF A_ SEDIMENT-FREE 
MONITORING WELL IN FINE-GRAINED 


IMENT, 
ba a cg Consultants, Plymouth Meeting, 


For primary bibliographic entry see Field 7B. 
W88-09009 


GUIDE. TO THE SELECTION OF CEMENT, 
BENTONITE AND OTHER ADDITIVES FOR 
USE IN MONITOR WELL CONSTRUCTION, 
California Water Quality Control Board, 
Sacramento. tral Valley Region. 

For primary bibliographic entry see Field 7B. 
W88-09010 


CEMENT BENTONITE GROUT AND ITS 
EFFECT ON WATER QUALITY SAMPLES: A 
FIELD TEST OF VOLCLAY GROUT, 

For primary bibliographic entry see Field 7B. 
W88-09011 


USE OF ODEX DRILLING SYSTEM 
MONITORING WELL INSTALLATION IN AC AO. 
UIFER CONTAINING GLACIAL BOULDERS, 
For primary bibliographic entry see Field 7A. 
W88-09012 


USING THE DRILL THROUGH CASING 

HAMMER METHOD FOR MONITORING 

be CONSTRUCTION AND WATER QUAL- 
ITY CHARACTERIZATION IN A METAL CON- 

TAMINATED GRAVEL, COBBLE AND BOUL- 

DER AQUIFER, 

Montana Univ., Missoula. Dept. of Geology. 

For primary bibliographic entry see Field 7B. 

W88-09013 


USE OF A MATHEMATICAL MODEL TO 
DESIGN LYSIMETER NETWORKS FOR SUR- 
FACE IMPOUNDMENTS AND LANDFILLS, 
In-Situ, Inc., Laramie, WY 

For yaaey bibliographic entry see Field 7A. 
‘W88-09014 


OF 
DATA, 
, Science, and Technology, Inc., 


parks, ‘ 
For primary bibliographic entry see Field 7A. 
'W88-09015 


SOIL GAS SAMPLING STRATEGIES: DEEP 
VS. SHALLOW AQ) 

For primary bibliographic entry see Field 7A. 
W88-09016 


NEUTRON MONITORING IN THE UNSATU- 
RATED ZONE, 

LeRoy Crandall and Associates, Glendale, CA. 
For primary bibliographic entry see Field 7A. 
W88-09017 


CHARACTERIZATION OF AN ABANDONED 
WASTE SITE USING PROTON MAGNETOME- 
TRY AND COMPUTER GRAPHICS, 

J. F. Blasting. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 573-584. 6 fig, 1 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—identification Of Pollutants 


*Landfills, * 


lytical 
Monitoring wells, Cost-benefit analysis, 
aspects, Surveys, Groundwater, Glacial aquifers. 


Hart Environmental Management Corporation was 
retained to characterize a potential hazardous 
Waste site and design a program of remediation for 
this site. Hart utilized a ith comp sige magnetom- 
eter in combination wii computer drafting equip- 
ment-to determine the location and extent of drum 
—_ and canegetatie: day design drum excavation 
a monitoring programs. Direct 
field (DMF) and gradient magnetic field 
(GMF) surveys which traverse the entire site were 
jucted. A Unimag II Portable Proton 
tometer (Mode! G-846) was used to conduct 
surveys. AutoCAD (Version 2.5) software, was 
utilized to reduce survey data and produce DMF 
and GMF contour maps. These maps indicated a 
large magnetic anomaly in the nos tb corner of 
the site. A second DMF survey was conducted in 
this area to enhance the detail of the anomaly. The 
resulting computer-drafted contour map was used 
to design a program of excavation and drum re- 
moval. The excavation program exhumed 164 
drums containing paint, paint sludge, and solvents. 
The location of each drum was referenced to the 


See accurate correlation between magnetic 
a and buried coe te entire program 
of magnetometry surveys computer 

took six days to complete. The resulting informa- 
tion was used to reduce the excavation area from 
approximately two and one-half acres to a third of 
an acre. Substantial savings in time and money 
were realized by coordinating state-of-the-art field 
and office techniques. (See also W88-08991) (Au- 


USE OF AN ELECTROMAGNETIC INDUC- 
TION TECHNIQUE IN SUBSURFACE HYDRO- 
CARBON INVESTIGATIONS, 

W. R. Saunders, and S. A. Cox. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 585-599. 5 fig, 2 tab, 6 ref. 


Descriptors: *Leakage, *Path of pollutants, *Map- 
ping, “Magnetic studies, *Fuel spills, *Measuring 
instruments, *Remote  sensin; *Groundwater 
monitoring, *Groundwater pol lution, *Geophys- 
ics, *Geohydrology, Model studies, Monitoring 
wells, Hydrocarbons, Cost-benefit analysis, Eco- 
nomic aspects, Organic compounds, Data interpre- 
tation, Groundwater, Analytical methods, Ground- 
water management, Monitoring, North Carolina, 
Airports. 


Of major environmental concern at many Federal 
and publicly operated airport facilities is the con- 
tamination‘ of subsurface soils and groundwater 
from leakage by buried pipelines and underground 
fuel storage tanks. A common approach to many 
subsurface contamination problems at these and 
other facilities is the installation of numerous 
\dwater monitoring wells to characterize the 

gy, gr quality, and the 

presence or absence of free floating product (JP-4 
) in the monitoring wells. The implementation 

of an electromagnetic (EM) induction technique at 
a United States Air Force facility located in the 
eastern is discussed. The use of an electromagnetic 
induction technique for delineating areas of aueie- 
face hydrocarbon accumulations is a cost effective 
and viable investigative technique at some sites. 
The data indicates that there are multiple sources 
of subsurface hydrocarbons in the survey area, 
including the fuel hydrant pits, —- through 
cele associated 





and into storm drainage 

trenches, and surface spills and A eatbar stor- 
age tanks near the pumping stations. Theorectical 
models developed by the manufacturer of the EM- 


Si 40 Gactman de satiate Oe ee 
in subsurface conductivity indicate that 
relatively thin layers of low conductive materials 
within a conductive environment will not be de- 
a also W88-08991) (Alexander-PTT) 
ws 5 


USE OF TIME DOMAIN ELECTROMAGNET- 
IC SOUNDINGS FOR SEA WATER 
INTRUSION IN MONTEREY CO., CA.: A CASE 
HISTORY, 

Monterey County Food Control and Water Con- 
servation District, Salinas, CA 

a Mills, L. Evans, > hag Biohm. 

N: Proceedings o' irst National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring Kary 
ods. National Water Well Association, Dublin, 
OH. 1987. p 601-621. 23 fig. 


hong: *Geophysics, *Electromagnetic stud- 
*Isochlors, * ic studies, 

*Saline wane _intrusion, *Groundwater monitor- 
*Measuring instruments, *Geohydrology, 


Water quality, Pa Path of pollutants, Data interpreta- 

Saline-freshwater interfaces, Groundwater, 

Collies California, Groundwater manage- 
ment, Monitoring wells, Analytical methods. 


In November 1986 a surface Bounty, Californie, survey 


three aq 

aquifers, the “180-foot" and the ‘400-foot’, had been 

intruded. The third aquifer, the ‘900-foot’ aquifer, 
had not shown signs of sea-water intrusion. Sur- 
face geophysics was used to obtain information 
about water quality between monitoring wells and 
to contour the position of the _— isochlor in 
both of the upper —_ A to f 100 sound- 
ings were measured in the proj penny he pe 
three weeks of field work. The soundings 
located by using the inf seam og already available 
from monitoring wells. Lines of soundings were 
run perpendicular to the anticipated position of the 
500-ppm isochlor in an attempt to better define the 
location of the isochlor. In addition, several sound- 
ings were measured adjacent to water quality wells 
to aid in correlating the information obtained with 
surface geophysics to the known water quality 
data. This procedure permitted the position of the 
500-ppm isochlor to be mapped in both aquifers. In 
addition, information about the depth to the saline 
contamination was obtained ughout the 
oes area. (See also W88-08991) (Author’s ab- 
tract 


W88-09026 


GEOPHYSICAL GROUND WATER MONITOR- 
ING PROGRAM FOR A SANITARY LAND- 
FILL: IMPLEMENTATION AND PRELIMI- 
NARY ANALYSIS, 

GeoTrans, Inc., Herndon, VA. 

J. O. Rumbaugh, J. A. Caldwell, and S. T. Shaw. 
IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 623-641. 17 fig, 1 tab, 8 ref. 


Descriptors: *Resistivity, *Mapping, te. a 
studies, *Landfills, *Geophysics, *Geohydrolo; 

*Groundwater monitoring, *Groundwater po! u- 
a *Leachates, * uring instruments, 
sensing, Soil water, Data interpretation, 
Water p iintion » ‘raed Waste disposal, me 


sg Pm land, code cesttionn ave. 
lwater man- 


aoe ts 
agement. 
Maryland’s Montgomery County government has 
recently implemented a pease monitoring 
= gram for the Oaks Landfill near Gaithersburg. 
¢ geophysical monitoring program was de- 
signed with the — that there is no ground- 
water contamination from landfill leachate at the 
present time. The landfill has been in operation 
only since 1982 and no contamination has been 
encountered in the groundwater monitoring net- 
work. Monitoring began in September rd with 


H! porn 
that there is no 
obvious leachate pothecl ory of groundwater at 
poe site. The are very consistent from 
to rar oy | some rat ena 
tion + or - percent) due to c es in 
wiamiaaty Teie tadioes Gan tr Prorined 
P 
prog are 
Geoph: 
where leachate contamination is known to exist 
indicate that apparent conductivities in a contami- 
nated area are three to five times higher than in 
background areas. In a shall 
system such as the Oaks Landfill site - geophysical 
Lar acra appears _ be a viable method of en- 
hancing a groundwater monitoring system. (See 
also WE —” 1) (Author’s abstract) 
'W88-0902 





WATER MANAGEMENT FOR QUALITY AND 

QUANTITY: ITS RELATION TO DATA GATH- 

ERING AND DATA MANAGEMENT, 

pi primary bibliographic entry see Field 7C. 
'W88-09040 


MONITORING COASTAL WATERS ENVI- 
RONMENTAL QUALITY: THE U.S. NATION- 
AL STATUS AND TRENDS PROGRAM, 

For primary bibliographic entry see Field 7A. 
W88-09041 


ROLE OF THE FISH AND WILDLIFE SERV- 
ICE IN WATER-QUALITY MONITORING, 

For primary bibliographic entry see Field 7B. 
W88-09042 


DETERMINATION OF CHLOROPHENOXY 
ACID HERBICIDES BY LIQUID CHROMA- 
TOGRAPHY USING CARBON-14 TRACERS, 
poses aa National Lab., TN. Analytical Chemis- 
try 

R. Merriweather, W. M. aaa M. P. 
Maskarinec, and J. E. Cato 

Available from the National ‘Technical Information 
Service, Springfield, VA. 22161, as DE87-011932. 
Price codes: AQ2 in paper copy, ‘A01 in microfiche. 
1987. 8 p, 1 tab, 6 ref. Contract No. DE-AC05- 
840OR21400. 


Descriptors: *Pollutant identification, *Herbicides, 
*Silvex, *2,4-D, *Liquid chromatography, Extrac- 
tion, Chlorinated hydrocarbons, Separation tech- 
niques, Carbon radioisotopes, Radioactive tracers, 
Hydrogen ion concentration. 


The exractive recovery of 2,4-dichlorophenoxya- 
cetic acid (24D) and 2- = = (2,4-5- 
pre ance. + yea! hg mp acid (Silvex) from en- 
vironmental samples was evaluated using 
14 tracers of the acid form of both herbicides. 
Recoveries using methylene chloride or 1:1 meth- 
ylene -chloride:acetone for solids exceeded 75% 
when the material being extracted was maintained 
at an acid pH (pH < or = 2). Following extrac- 
tion, the extract is taken to dryness and ——. dis- 
solved in the solution being used for 
liquid chromatography elution. Two tly dif. dif- 
— —— elutions with reversed p col- 
first system studied a 


ere studied. In the 

heavily | Toaded (18% carbon by weight), complete- 
ly endcaj C18 reversed phase column was 
eluted with an aqueous solution of 30% (v/v) 
acetonitrile that contained 0.001 M concentration 
of a pH 4.6 acetate buffer. The effluent from this 
column was monitored at 280 nm. The minimum 
amount detected, when monitoring at 280 nm, is 
100 ng of either Silvex or 2,4-D in the injected 
sample. A second isocratic elution system avoided 
the use of a buffered eluent by utilizing a high 
performance reversed phase column and an aque- 
ous methanol (20% v/v) eluent. This 

column has been monitored at multiple wave- 
lengths with a diode array detector. The sensitivity 
of detection can be greatly increased at wave- 
lengths below 240 nm; however, any real sample 








when maaheclag tedoer 256 che Thae montagping 
wi Ww nm. Thus monitoring 
at 280 nm is ly for real environmen- 
tal samples. At this wavelength the detectable con- 
ooned oe oe ae ee 

is 5 ppm for a microliter injection. 
pages 


TO SUPPORT RISK ASSESS- 
AT HAZARDOUS WASTE SITES, 
Environmental Monitoring Systems Lab., Las 
ote. bibliographic Field 7A. 
or primary entry see ; 
ws8-09062 


PESTICIDES: MINIMIZING THE RISKS. 
For primary bibliographic entry see Field 5C. 
W88-09082 


MONITOR WELL INSTALLATION AT K-1407- 
B AND K-1407-C SURFACE IMPOUNDMENTS 
AT THE OAK RIDGE GASEOUS DIFFUSION 


ty and Miller, Inc., Oak Ridge, 


Geragh TN. 
For primary bibliographic entry see Field TA. 
'W88-09086 


SAFETY EVALUATION OF PESTICIDES IN 
GROUND WA 
pac agape Corp., Greensboro, NC. Agricul- 


ea D. Sumner, and J. T. Stevens. 

: Evaluation of Pesticides in Ground Water. 
Asarlien Chemical Society, Washington, DC. 
1986. p 436-444, 2 tab, 36 ref. 


Descriptors: *Pesticides, *Water quality standards, 
bean quality, *Water Bese: fern *Ground- 

*Pollutant iden tion, Safety, Ground- 
ba pollution, Evaluation, Toxicity. 


As the ces of analytical methods increases, 
more instances of detection in ground- 
water will occur. be tea chp rc tre Pahang 
situations, it is necessary that standardized p: 
—_ for the identification of safe levels of proce 
sslaniel coho cigar ds Wiedy ke tnd ee 
used to establish safe levels in food, can 
were ihe) Agen ede tone hers 
methods used by the National Academy of Sci- 
ences to establish an Acceptable Daily Intake 
(ADJ) and the National Agricultural Chemical As- 
sociation which used an EPA database to make 
safe level recommendations are discussed. It is 
suggested that the setting of acceptable levels at 
sero or limite of Getection, should be avoided since 
page preclude these approaches. 
it is also recommended that in order to avoid a 
crisis every time a pesticide is detected in the 
groundwater, maximum acceptable batter based 
on toxicology data which is independent of analyti- 
cal technique, be set before samples are analyzed. 
(See aio W8H-09088) (Wood-PTT) 


GROUND WATER CONTAMINATION BY 
TOXIC SUBSTANCES: A CALIFORNIA AS- 


SESSMENT, 

California State Water Resources Control Acie 

Scaramento. Pollutant Investigations Branc! 

D. B. Cohen. 

IN: Evaluation of Prsiites in Ground “= 
American Chemical Society, Washington, DC 

1986. p 499-529, 12 fig, 3 tab, 28 ref. 


ae *Pesticides, *Water quality control, 
ome: a uality, *Pollutant identification, *Moni- 

roundwater pollution, Me ay *Legal 
meee Legislation, Re ms, Agricultural 
chemicals, Groundwater, California, Pesticide tox- 
icity, Risks, Water quality Tian t, Nemati- 
cides, Hot Spots vingeamn, 1,2 mo-3-chloro- 
propane. 


Overoptimistic risk perception, coupled with inad- 
equate risk assessment, has led to underprotective 
risk management of toxic chemicals in groundwat- 
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he dolce pepe Le tice Al in 
DBCP use was banned in 1977, yet it is still found 
in over 2500 wells. An estimated 700,000 people in 
32 towns are either water measura- 
pete Sn “ade! ocr. to seek alternative 

Over 50 other pesticides including 


water 
1,2-D, Band aldicars were found in California 


logs, 
(See 
W88-09116 


FIELD MEASUREMENT OF POLYCHLORI- 
NATED BIPHENYLS IN SOIL AND SEDI- 
MENT USING A PORTABLE GAS CHRO- 
MATOGRAPH, 

—— Oe 


Wastes. American 
DC. 1984. p 37-42, 7 fig. 


*Gas chromatography, *Pollutant 
identi *Measuring techniques, *Polychiori- 
nated biphenyl Sal *Soil p Aare. o ei Mowry 


Sediments, Reproducibility, Detec 


contamination, 
tion limits, Field tests, Measuring instruments. 


The EPA Region 1 
sachusetts, developed a 


operation and the batteries can be recharged over- 
night for additional 8 hour of use. For PCB 
measurements a 4 foot by 1/8 inch stainless steel 
column packed with 3% SE-30 on 80/100 mesh 
chromosorb W-HP was used. Various solvent mix- 
tures were tested for extraction and 
I:h (1:4:5) gave almost com- 
lete recovery of the test sample of Arochlor 1242 

dry sediment. Reproducible measurements at 
PCB levels ranging from less than .2 ppm to 24,000 
ppm of Alochlor 1254 were obtained in the field 
with most sample runs completed in less than 9 
minutes each. also W88-09120) (Wood-PTT) 
W88-09124 





STATISTICAL METHODS IN ENVIRONMEN- 
TAL SAMPLING, 

Radian Corp., Austin, TX. 

For primary bibliographic entry see Field 7A. 
W88-09125 


QUALITY ASSURANCE FOR A MEASURE- 
MENT PROGRAM, 

National Bureau of Standards, Washington, 

For primary bibliographic entry see Field 7A. 
‘W88-09126 


DETECTING ELEVATED CONTAMINATION 
BY COMPARISONS WITH BACKGROUND, 
National Bureau of Standards, Washington, DC. 
For primary bibliographic entry see Field 7A. 
W88-09128 


SUBSURFACE HYDROCARBON SPILL, IDEN- 
TIFICATION AND RECOVERY, 

IN: Proceedings nme f the Third s 

IN: ings o' ird National Symposium 
on Aquifer Restoration and Ground-Water Moni- 


National Water Well Association, Wor- 
thington, OFF 1983. p 47-50 


Descriptors: *Water pollution treatment, *Hydro- 
— age more pollution, y= ee 


*Oil spills, eg hy 
*Storage tanks, * sepa Pollutants, Remedin 
Waste recovery, Artificial recharge, Hydraulic en- 
gineering, Wells, Surfactants, Barriers. 


of the old and deteriorating storage and 
Sietribunon systems for hydrocarbons represent 
actual and potential sources of serious environmen- 
tal contamination. Hydrocarbon losses can poten- 
tially occur during raw material exploration and 
dev crude oil 


water separation 
ment. (See also W88-09129) (Friedmann-PTT) 
W88-09135 


DEALING WITH THE PROBLEM OF OBTAIN- 
ING ACCURATE GROUND-WATER QUALITY 
ANALYTICAL RESULTS, 

For primary bibliographic entry see Field 7A. 
W88-09162 


INACCURATE WATER-QUALITY DATA IN 
GROUND-WATER STUDIES, 

Western Water Consultants, Inc., Sheridan, WY. 
For primary bibliographic entry see Field 7A. 
W88-09163 


CORRELATION OF GEOPHYSICAL AND OR- 
GANIC VAPOR ANALYZER DATA OVER A 
CONDUCTIVE PLUME CONTAINING VOLA- 
TILE ORGANICS, 

Technos, Inc., Miami, FL. 

For primary bibliographic entry see Field 7A. 
W88-09178 


UTILIZATION OF SELECTIVE DISSOLUTION 
METHODS FOR ASSESSING 137-CS MOBILI- 
TY AND BIOAVAILABILITY, 

For primary bibliographic entry see Field 7B. 
‘W88-09213 


USE OF STATIC SOIL VAPOR COLLECTORS 
TO IDENTIFY SUBSURFACE CONTAMINA- 
TION IN SOUTHERN CALIFORNIA GROUND 
WATER BASIN: 

Mills (William B.) and Associates, Placentia, CA. 
W. R. Mills. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 71-87. 8 fig, 3 ref. 


iptors: *Soil *Analytical methods, 
*Sampling devices, *Groundwater monitoring, 
*Groundwater pollution, *Organic compounds, 
*Chlorinated hydrocarbons, Surface drainage, In- 
filtration, Economic aspects, Performance evalua- 
tion, mr Rainfall, Groundwater, California, 
Tetrachloroethylene, Perchloroethylene, Costs. 


A direct method for trapping and detecting vola- 
tile organic compounds contained in the soil pore 
atmosphere to confirm and detect subsurface con- 
tamination consists of a static trapping device 
which is placed just below the ground surface and 
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left in the for a pesiod of three ‘o six weeks 
to peg er dre collection of gas flux 
surveys were conducted near an 
Orange County, Califor- 


EO HE a 
a : 
: ; 


pone ef vacuum filtration following transfer 
from a holding vessel, and the same vacuum filtra- 
tion procedure after a 10-minute holding time. 
Turbulence and mixing of sample water with the 
peri 9 edhncy wa on = rag ther ng mena 
sol ferrous to ferric iron. Ferric de and ca 
Ceescaasis concedes nel en one 
other dissolved trace metals; hence, 

Slicnaits seat bites Wieden ani toeee teeengt 
dissolved metals. In fact the results of the experi- 
ment showed that the filtration step can cause at 
least as much sample disturbance as the sampling 
device itself. In-line filtration is preferable to meth- 
ods which epemg hh epee oly prior 
to filtration. (See also W88-09283) (Author’s ab- 
stract 


) 
W88-09299 


FIELD EVALUATION OF GROUND WATER 
SAMPLING DEVICES FOR VOLATILE OR- 
GANIC COMPOUNDS, 

Du Pont de Nemours (E.1.) and Co., Aiken, SC. 
Savannah River Plant. 

C. F. Muska, W. P. Colven, V. D. Jones, J. T. 
Scogin, and B. B. Looney. 


IN: Proceedings of the Sixth National Symposium 

ition on Aquifer Restoration and 

. Columbus, Ohio. May 

‘ater Well Association, 

OH. 1986. p 235-246. DOE Contract DE- 
AC09-765R00001. 


y' 
ic aspects, Statistical 
tion, Aquifers, Performance evalua- 
tion, Geohydrology, Savannah River Plant, Hy- 
drology, Design criteria, Design standards, 
Groundwater, South Carolina, Trichloroethylene, 
Tetrachloroethylene. 
The purpose of this study was to evaluate both 
commercial and dev: tal groundwater sam- 
pling devices as part of an ongoing maga 
contamination in invoattaation and remediation p: 
gram at the Savannah River Plant (SRP). Goins: 
water peo Aen les were collected six weal 
depths and concentrations of volatile organic ong 
taminants (primarily trichloroethylene and tetrach- 
loroethylene). The study matrix was designed to 
compare statistically the results of each sampling 
device under the test conditions. Quantitative and 
qualitative evaluation criteria were used to deter- 
mine the relative Sing sone of each device. be 
categories of samp! devices were eval 
this field potog: « tod, pene displacement pumps Ser 
gtab samplers. positive displacement era 
yolle. tie (ai copes eek 4 
pump. samp! were a syringe 
—_ ss a dual-check Fae heme he surface a 
sampler, and a pressurized bailer. Preliminary stud- 
washes calkdiite niediaed Gh ak agen 
variability associated with each device. 
All Anes devices were then used to collect —_ 
water pce Ria in water table ( 
and confined aquifer pra tne 
wells. wos Rass we were epee against a set of crite- 





y 

amps: nese yaa ey mo ; 

low of samp) vice. 
the situation, the study demonstrated that sampling 
logistics and cost criteria outweigh small quantita- 
tive differences in m of a samp! 
device. (See also W88-09283) (Author’s abstract 
'W88-09300 


GROUND WATER SAMPLING WITHOUT 


Mont (J.M.) Consulting Engi In 
lontgomery (J.M. ngineers, Inc., 
Irvine CA. ~ 


K.E. Cordry. 
IN: een na of the Sixth National Symposium 


~~ ition on Aquifer Restoration and 
ater Monitoring. Columbus, Ohio. May 
cet ies 1986. National Water Well Association, 
Dublin, OH. 1986. p 262-271. 4 fig. 


Descriptors: *Drilling, *Hydropunch, *Ground- 
water monitoring, *Analytical methods, *Monitor- 
ing wells, *Sampling, *Sampling devices, *Measur- 

ing instruments, Groundwater ent, Path 
of pollutants, Geohydrology, Hydrology, Eco- 
nomic aspects, Performance evaluation, Aquifers, 
Groundwater. 


A new groundwater sampling — (the a, 
punch) has been developed which provides a 
rapid, cost-effective means to determine the pres- 
ence of groundwater contamination, to define the 
vertical and horizontal extent of contamination and 
to accurately quantify the concentration of pollut- 
ants in the groundwater. The sampling tool pro- 
vides a discrete, chemically representative ground- 
water sample without drilling, installation, devel- 
opment and sampling of a groundwater monitorin 
well. A 1 liter groundwater sample consistent wi 
pr yen uirements for the analysis of volatile 
pes oe organic and heavy metal priority 
pir Ro is provided by the new system. tool 
can be used to eliminate unneeded monitoring 
wale and to optimize the location of those that are 


sample from 5 to over 70 feet below the ground 
surface in less than 1 hour. Unlike conventional 
monitor well installations, use of the Hydropunch 
system with a cone penetrometer rig results in 
minimal impact to the surrounding pe aaa 
The new system does not produce drill cuttings, 
eliminating the need for disposal of contaminated 
soils and greatly reducing clean-up and decontami- 
nation costs. (See also W88-09283) (Author’s ab- 
stract) 

W88-09302 


USE OF ONSITE ANALYTICAL LABORATO- 
RY INSTRUMENTATION TO 

THE EXTENT OF CONTAMINATION AT A 
HAZARDOUS WASTE SITE, 

Camp, Dresser and McKee, Inc., Atlanta, GA. 
C. H. Lee, P. G. Johnson, and R. C. Johnson. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 272-286. 7 fig, 3 ref. 


Descriptors: *Mobile laboratories, *Hazardous 

wastes, *Groundwater monitoring, *Groundwater 
pero *Monitoring wells, *Anal: methods, 
*Measuring instruments, *Field tests, *Sampling 
devices, Organic compounds, Chlorinated hydro- 
carbons, Detection limits, Economic aspects, Re- 
medial investigations, Contract Laboratories Pro- 
gram, Feasibility studies, Phenols, Groundwater. 


In EPA Region IV, a remedial investigation was 
recently completed at a wood preserving site for 
EPA using a different concept in order to com- 
ipa the remedial investigations/feasibility studies 
in approximately one year. The extent of pentach- 
lorophenol (PCP) contaminated soil and ground- 
water was determined in only one drilling, sam- 
pling, and analytical episode through the use of 
analytical instruments in an onsite trailer especially 
equipped for field applications on contaminated 
waste sites. Various. portable field instruments, 
such as an HNu, organic vapor analyzer (OVA), 
X-ray fie peg un infra-red (IR), ultra violet 
(UV), and gas chromatograph (GC), were evaluat- 
ed for analyses of PCP, and metals. Analysis proto- 
cols and detection limits were determined f for each 
instrument so that extent of contamination screen- 


such onsite testing facilities totally dedicated to the 
project resulted in considerable savings in analyti- 
cal costs, in mobilization costs for drilling crews 
and field sampling teams, equipment rental costs, 
and sample shipping. The also resulted in 
reduction in total project time of at least 6 months. 
(See also W88-09283) (Author’s abstract) 
W88-09303 


RAPID GROUND WATER 

USING A MOBILE LABORATORY, 

O.H. Materials Corp., Findlay, OH. 

T. E. Gran, J. D. Johnston, and G. B. Reedy. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 287-290. 


Descriptors: *Mobile laboratories, *Landfills, *An- 
alytical methods, *Sampling devices, *Measuring 
instruments, *Groundwater monito: *Ground- 
water pollution, Economic aspects, Performance 
evaluation, Organic compounds, Aquifers, Moni- 
toring wells, National Priorities List, Contract 
Laboratories Program, Groundwater. 





hic entry see Field 7B. 


SHOULD GROUND WATER a FROM 
MONITORING WELLS FILTERED 
=— LABORATORY ANALYSIS. YES AND 


, 
New Jersey Dept. of Environmental Protection, 
Trenton. 
J. J. Trela. 
pei ea ee ee See 
ition on Aquifer Restoration and 
‘ater Monit . Columbus, Ohio. May 


ee 1986. National ater Well Association, 
Dublin, OH. 1986. p 295-300. 5 ref. 


Descriptors: *Filtration, *Chemical analysis, *Ana- 
lytical geome Pegg sore —_ *Sampling de- 
vices, *Measuring *Groundwater 
monitoring, *Groundwater ace waitin: Data inter- 
pretation, Monitoring wells, Aquifers, Groundwat- 
er. 


Sample filtration is not the correct solution for 
poorly-developed or poorly con- 


cmaluuiny ox gullie baat sehen tn do ak Simple 
‘yes or no’ mechanical procedures should not be 
used to address the fill of groundwater sam- 
ples. Documentation should be required of the 


lytical properly i 
ed. (See also W88-09283) (Author's abstract) 
W88-09306 


== ASPECTS OF SAMPLE FILTRA- 
’ 

Jordan (Edward C.) Co., Inc., Portland, ME. 

R. M. Burger. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 301-314. 15 fig, 5 ref. 
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Descriptors: *Filtration, *Chemical analysis, *Ana- 
pm methods, *Water analysis, *Sampling de- 
“Measuring instruments, *Groundwater 


Se a a ee 
lwater samples from ee Te 
Fomive gin ts located in northern 


vide consistent chemical data from wells that 
pre contin chemical data om wale tt 
protocol have varying levels of sedimentation or 
over the course of a year. (See also W88- 
09283) (Author’s abstract) 
'88-09307 


Dublin, OH. 1986. p 560-579. 4 fig, 2 tab. 


i *Soil *Drilling, *Soil contami- 
a ie sampling devices “Or 
*Anal methods, 


“Sampling devices, 


shallow soils over a large area for VOC concentra- 
tions without the use of sophisticated laboratory 
and drilling equipment. The method was devel- 
eed cil. yen en oc 

Soi lysis jures 
Sit describe the eollection of a shidiow oul gush 
core and measurement of headspace concentrations 
of organic vapors emitted by the sample core when 
placed in a sealed container. The mee on proche used 
to measure the headspace organic 
trations are a Century System Pc Port le Organic 
Vapor Analyzer Model OVA-128 with an or; 

pe cna he of 0.1 to 1,000 ppm volume 
methane), and a combustible 

su indicator with « detection range of 010 10 

percent gas Yonah in air (calibrated with meth- 
ane). Usin; method, investigators may rapidly 
hand sample and analyze samples from a relatively 
large number of sampling locations. The method 
also includes of soil temperature and 
moisture content that may influence subsurface 
migration of VOCs and can be qualitatively used 
to interpret data. Laboratory analysis of selected 
samples by GC can be used to facilitate field data 
interpretation. The application of the method to a 
specific case history oulane a perchloroethylene 
discharge beneath a oor is also discussed. 
(See also W88-09283) ere 's abstract) 
W88-09325 


CHEMICAL ANALYSIS OF WATER: GENER- 
AL PRINCIPLES AND TECHNIQUES, 


Water Research Centre, Medmenham (England). 
Medmenham Lab 


For primary bibliographic entry see Field 7B. 
W388-09355 


CHEMICAL AND TOXICOLOGICAL ASPECTS 
SUPERFUND SITE CLEANUP 
'W88-09376 


SAMPLING AND ANALYSIS OF RAIN. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 7B. 
W88-09387 


of Chemistry. 
For primary bibliographic entry see Field 7C. 
W88-09390 


ANALYSIS OF RAIN BY ION CHROMATOG- 
RAPHY, 


ree , Sunnyvale, CA. 

A. 

IN: Sampling and Analysis of Rain. A Symposium 
the American pe for a 


Special 
Publication 823, 1983. p 29-40, 14 fig, 3 tab, 4 ref. 


iptors: *Water analysis, *Rain, *Ilon chroma- 
y, *Chemical analysis, Pollutant identifica- 
lon exchange, Water sam- 
pad ‘Acid rain, Fluoride, Chloride, Phosphates, 
Nitrates, Sulfate, Sodium, Ammonium, Potassium, 
Calcium, Magnesium. 


Ion chromatography (IC) incorporates ion ex- 
change chromatography coupled. to eluent sup 


profiles at below parts per 
small samples. IC is being used in several rain 
sampling networks such as Environmental Protec- 
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tion Agency, National Oceanic and Atmospheric 
Administration, and the U.S. Geological Survey. 
The parameters that are commonly measured by 
IC in rainwater are fluoride, chloride, phosphate, 
—= sulfate, sodium, ammonium, potassium, cal- 
and magnesium. This paper deals with all 
aspects of IC as it pertains to rainwater analysis 
and includes theory and instrumentation along 
with sample analysis. Details on the precision and 
accuracy of the technique and a ay a to 
other methodology are shown. (See also W88- 
09387) (Author’s abstract) 
W88-09391 


ATMOSPHERIC SULFUR ANALYSIS USING 
RATEOMETRIC COLORIMETRY, 

Houston Atlas, Inc., Houston, TX. 

For primary bibliographic entry see Field 2B. 
W88-09392 


CIPITATION 

Brookhaven National Lab., Upton, NY. 

For primary bibliographic gaan see Field 7A. 
W88-09393 


APPLICATIONS OF WITHIN-EVENT PRE- 
aa 


DATA COMPARABILITY: OBJECTIVE 
FOR PRECIPITATION CHEMISTRY MONI- 
TORING, 

Southern Co. Services, Inc., Birmingham, AL. 
For primary bibliographic entry see Field 7A. 
W88-09394 


SAMPLING, pry AND QUALITY 


RAM, 
Illinois State Water Survey Div., Champai 
For primary bibliographic entry see Field 7A 
W88-09395 


UPDATING PROCESS IN PRECIPITATION 
QUALITY NETWO 

Atmospheric Environment Service, Downsview 
(Ontario). 

For primary bibliographic entry see Field 7A. 
W88-09396 


MANUAL OF GROUND-WATER QUALITY 
SAMPLING PROCEDURES, 
Robert S. Kerr Environmental Research Lab., 


Ada, OK. 

M. R. Scalf, J. F. McNabb, W. J. Dunlap, and R. 
L. Cosby. 

National Water Well Association, Worthington, 
Ohio. 1981. 93 p, 32 fig, 2 tab, 23 ref, Toma 


Descriptors: *Groundwater quality, *Monitoring, 
“Water sampling, Geohydrology, Water pollution 
control, Organic ——_ Inorganic com- 
pounds, Microbiological studies 


Recent environmental legislation has recognized 
the importance of groundwater quality protection 
and the stresses that man’s activities, especially 
waste disposal, place on this vital national re- 
source. To pro a realistic assessment of current 
and potential pollution problems and a rational 
basis for groundwater quality protection, it is nec- 
essary to collect representative samples from this 
remote and relatively inaccessible environment. 
This report presents some procedures currently 
utilized to sample groundwater and subsurface 
earth materials for microbial a 
organic chemical In selecting a sam- 
pling procedure, a number of considerations are 
described based on the objective of the sampling 
program, characteristics of pollutants, nature of 
—— source and geohydrology of the area. 
arious techniques for constructing sampling wells 
and for withdrawing samples are described with 
advantages and disadvantages of each method 
listed. For situations where samples of subsurface 
earth materials are required to assess groundwater 
quality threats adequately procedures are de- 
scribed for collecting, handling, and processing 
core samples. Finally sample preservation, sample 


records, and chain of custody procedures are dis- 
cussed. The procedures described provide a basic 
capability for ae subsurface environments. 
Additional research is needed, however, to further 
evaluate, improve and extend these capabilities, 
especially in sampling related to organic chemical 
—— (Author’s abstract) 


PRINCIPLES OF ENVIRONMENTAL SAM- 
PLING. 

Radian Corp., Austin, TX. 

For primary bibliographic entry see Field 7A. 
W88-09415 


OVERVIEW OF THE SAMPLING PROCESS, 
Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 

For primary bibliographic entry see Field 7B. 
W88-09416 


DEFINING CONTROL SITES AND BLANK 
SAMPLE NEEDS, 

Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

For ey bibliographic entry see Field 7A. 
W88-09417 


ASSESSING AND CONTROLLING SAMPLE 
CONTAMINATION, 


of En’ 
= Stier; 1988. p tIS1ah, 4 ig, 3 tab 
re! 


Descriptors: *Pollutant identification, *Sampling, 
“Water sampling, *Water analysis, *Sample prepa- 
ration, _*Sam preservation, Contamination, 
Blanks, Statistical analysis, Control charts, Errors. 


Sample contamination may occur during collec- 
tion, transport and storage, preparation, and analy- 
sis. Some examples are groundwater sam; con- 
taminated with chemicals and fuels in well 
drilling, nitrate contamination of samples filtered 
through nitrate-cleaned filters, contaminated rea- 
gents, and rainfall samples contaminated by dry 
deposition. Containers are another major source of 
contamination. Some plastic containers have signif- 
icant levels of leachable trace elements. Glass con- 
tainers used in organic analysis should be acid 
washed, rinsed with organic-free water, and heated 
in a muffle furnace. Cross-contamination of sam- 
ples stored near each other is common. Even 
single-step analytical procedures offer rtuni' 
for contamination, namely cleanup cartridges, 
tration units, glassware, reagents, syri and pi- 

tips. Interferences are additive (change inter- 
cept but not slope of calibration curve) and multi- 
plicative (c! slope but not intercept of calibra- 
tion curve). Dilution can cause interference in 
groundwater sampling. Blanks are useful in con- 
trolling sample contamination errors. AY cody of 
blanks include system blank (instrument 


blank), and Pigapeie the 
Shewhart control charts are effective in 
control or in retrospective assessment of 
measurements. Control charts for individual meas- 
urements, or X charts, are most ap} jate for 
blanks. However, other systems may i 
under certain circumstances. These include the X 
bar chart (control chart for means), R chart (con- 
trol chart for ranges), and c chart (a control chart 
for nonconformities). (Cassar-PTT) 
W88-0941 


STORAGE AND PRESERVATION OF ENVI- 
RONMENTAL SAMPLES, 
ng fy National Lab., TN. 

Maskarinec, and R. L. Moody. 
IN: "Principles of Environmental Sampling. Ameri- 
can Chemical Society. 1988. p 145-155, 2 tab, 3 ref. 


Descriptors: *Pollutant identification, *Sampling, 
*Water sampling, *Water analysis, *Sample preser- 


vation, Sample preparation, Organic compounds, 
Volatility, Solvents, Storage, Errors. 


Preanalytical holding times for volatile organic 
compounds and explosives in water and soil were 
peyton ad gn a yr Fac- 


EVALUATING AND PRESENTING QUALITY 
ASSURANCE SAMPLING DATA, 
a Triangle Inst., Research Triangle Park, 


F Sith, 8. Kulkarni, L. E. Myers, and M. J. 


IN. Pris Principles of Environmental Ameri- 
emical Society. 


Sampling. 
1988. p 157-168, 11 ref. 


Descriptors: *Pollutant identification, *Sampling, 
“Water sampling, *Water analysis, *Quality con- 
trol, Errors, Precision. 


can Ch 


This paper concerns (1) procedures for evaluati 
quality assurance information for sampling and (2 
techniques for presenting the resulting data in fisal 
reports. The five data quality indicators are sensi- 
tive to the manner in which sampling -is carried 
out. These include precision, bias, representative- 
ness, completeness, and comparability. Require- 
ments for pe ers each of these are given. Total 
variability of monitoring data is treated in terms of 
three sources of error: sampling design, miso W8E 
implementation, and analysis. (See also 

09415) (Cassar-PTT) 

W88-09420 


SAMPLING WATERS: THE IMPACT OF 
SAMPLE VARIABILITY ON PLANNING AND 
CONFIDENCE 

Dow Chemical U.S.A., Midland, MI. Mammalian 
and Environmental Toxicology. 

U. M. Cowgill. 

IN: Principles of Environmental Sampling. Ameri- 
be 5 Chemical Society. 1988. p 171-189, 9 tab, 27 


Descriptors: *Pollutant identification, *Sampling, 
*Water sampling, *Water analysis, Contamination, 
Blanks, Ice, Snow, Dew, Stratification, Thermal 
stratification, stratification, Errors, Vari- 
pours Planning, Experimental design, Statistical 
lysis. 


Problems associated with sampling include con- 
tamination from sampling equipment, sorption and 
leaching of contaminants by sampling tool materi- 
als, improper choice of replication number, inad- 
equate frequency of sampling, and lack of proper 
blanks. Problems also arise from the type o water 
body being studied (lakes, rivers, streams, oceans, 

or aquifers) or the physical state of the ‘aan 
(snow, ice, rain, fog, or dew). The stratum from 
which the sample is collected is of utmost impor- 
tance. For example, lakes deeper than 5 m are 
— chemically and/or thermally stratified. A 
idly flowing river of considerable depth may 

ibit chemical stratification without thermal 
stratification. Ice and snow composition varies ver- 
tically but not usually horizontally because of en- 
trapped plankton or atmospheric deposition. The 
elements Ca, Si, Al, P, Ba, Sr, and Mn are concen- 
trated in ice in reference to the surface centimeter 
of water, but this relationship is not the case for Fe 
and Ti. The chemical composition of snow 
changes considerably upon standing. Sampling of 
fresh snowfall would reflect the atmospheric con- 
ditions during the snowfall. The composition of 
rainfall is also highly variable with time. Sampling 
of a three-hour rainfall over Pittsburgh, Pennsylva- 








INENTS, é 
hare ——— of Standards (NEL), Gaithers- 
etre Liggett. 


IN: Principles of Environmental Sampling. Ameri- 
can Chemical Society. 1988. p 191-208, 1 tab, 11 


Descriptors: *Pollutant eon, *Sampling, 
*Water samp ‘Water lysis, *Experimental 

eaetinal "anal in ity control, 
*Errors, Standard deviation, Mi studies. 


Specification of quality assurance samples is dis- 
pecan geo and measurement error having 

it, heteroscedastic components. 
Bach component is heteroscedastic because its 
standard deviation depends on concentration. This 


for environmental stud- 


ples be included in each batch. Some batches have 
reference samples with the same concentrati 


tration; 
others do not. juacy of this design depends 
on tis einer of watches, Gn the satelite ai of 20: 


ples of interest and in the quality assurance 
4 wt, also W88-09415) (Author's abstract) abstract) 


MODERN SAMPLING EQUIPMENT: DESIGN 
AND APPLICATION, 


ene a ing. Ameri- 
Society. 1988. p 209-219, 1 fig, 14 
Descriptors: *Pollutant identification, *Sam 
*Water a. *Measuring Perm 4 
*Wastewater anal 


Important, desirable characteristics of automatic 
wastewater samplers and guidelines for their cor- 
—< plication are presented. The ideal sampler 
be watertight, explosion-proof, thermally 
insted, field es re gray. oenayy le on both ac and 
dc electrical sources, less 40 Ib, usable in a 
manhole, Sine of sampling at intervals of 1 min 
to at least 4 hr, capable of either flow-proportional 
or timed-interval use, convertible from sequential 
to composite sampling, and capable of multiplexing 
several samples into one bottle. It should have a 
0.25-inch ID suction line with a weighted strainer, 
a + omg lift of 20 ft, a system for locking, and 
no metal parts in contact with the sample. The 
sampler should operate at tem from -30 to 
50 C and purge the sample line before and after 
sampling. Representative sample collection also 
on the user’s knowledge of sampling re- 
quirements and the equi it. Studies on position- 
ing of the sample in 8) indicate that si single- 
= intakes are not satisfactory. A fixed intake 
located at 60% of the stream depth in an area of 
maximum turbulence and having an intake velocity 
equal to or greater than the average wastewater 
velocity at the sample point provides the most 
representative sample. The strainer should not be 
laced on the bottom of the stream lest the sam ~ 
artificially enriched in sediments. (See 
Vaan 5) j ivenine PTT) 
88-094: 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


PRESERVATION TECHNIQUES FOR ORGAN- 
IC AND INORGANIC COMPOUNDS IN 


Enesco, Inc., Arvada, CO. 
J. iter 


IN: Prisciples of Environmen eo eee f 
can Chemical Society. 1988. wee 1 tab, 8 ref. 


: “Pollutant identi 


niques and holding times for similar sample types 
has resulted in uncertainty among those who rou- 
tinely collect and analyze samples. These numer- 
ous and often conflicting affect data 


laboratory operations, and the cost of ana- 
pe (See also W88-09415) (Au- 


W88-09424 

SAMPLING GROUNDWATER MONITORING 
WELLS:. SPECIAL QUALITY ASSURANCE 
AND QUALITY CONTROL CONSIDER- 


IN: IN: Principles of Environmental Sam ing. Ameri- 
Chemical Society. 1988. p 231- 6 fig, 2 tab, 


Descriptors: *Pollutant identification, *Samp 
*Water sampling, *Groundwater — 
*Water quality control, *Monitoring, *Observation 
wells, *Groundwater, *Wells, *Quality control, 
Geohydrology, Water analysis, Aquifers, Sample 
preservation. 


Oe ee ee eee ft a 


TECHNIQUES FOR SAMPLING SURFACE 
AND INDUSTRIAL WATERS: SPECIAL CON- 
SIDERATIONS AND CHOICES, 

BCM Converse, Inc., Mobile, AL. 

J. E. Norris. 

IN: Principles of Environmental Sampling. 

can Chemical Society. 1988. p 247-253, 3 ref. 


Descriptors: *Pollutant identification, *Sampling, 
*Water sampling, *Water analysis, *Streams, *In- 

dustrial wastewater, *Wastewater analysis, *Bio- 

— samples, Sediment sampler, Fish, Toxicity, 
treams. 


This paper describes specific aspects of sampling of 
industrial wastewaters and receiving streams. Sedi- 

ment sampling can be accomplished by bottom 
grab sampling or core ounting: If finely divided 


particles are needed in the sample, the core sam- 


pler is more suitable. For collecting fish, the serv- 
jad 8 a ce are : sevebetbie, 

y if only one or two particular species 
must be obtained. Electric shockers and slat boxes 
offer some advantages over nets and trot lines. The 
whole fish should be frozen. If aluminum foil is 
used to wrap the fish, it should be thoroughly 
cleaned with methylene chloride to remove the 
organic Be agents. High-speed blenders should 
not be used for homogenization of fish tissue be- 


justrial wastewater sampling 

sampling, composite sam- 

and continual sampling. The sample is 

least representative. However, it is specified for 

pees my med deren and other chlorinated or- 

ertheless, upstream sampling, which is 

Sot required to be done by grab grab sampling, may be 

done with the automatic compositing sampler. For 

receiving water sampling, fixed (continual or com- 

posite) samplers are usually prohibited in navigable 

waters. Therefore, grab sampling from a boat. is 

generally used. The spatial gradient technique is 

good for choosing sampling locations for chemical 

constituent analysis as long as possible Fong 
factors ere | zones, plumes,) tidal effects, etc. 

are considered. (See also W88-09415) (Cassar- 


PTT) 
W88-09426 


GROUNDWATER SAMPLING, 

Satterthwaite Associates, Inc., West Chester, PA. 
J. S. Smith, D. P. Steel, M. J. Malley, and M. A. 
Bryant. 

IN: Principles of Environmental Sampling. Ameri- 
can Chemical Society. 1988. p 255-260, 1 tab, 4 ref. 


Descriptors: *Pollutant identification, * ling, 
*Water sampling, *Water analysis, *Sample preser- 
vation, *Groundwater, Anaerobic conditions, 
Purge-volume test. 


sampling of agar wore has numerous varia- 
bles that affect the analytical results. These varia- 
bles include the purging volume, the time interval 
between purging and sampling the sample treat- 
ment (filtration), the sample storage (oxidation 
conditions), the purging methodology, and the 
placement of the pur, ee ne a ee 


resentative. Since 
the dissolved 
luced The 


anaerobic i 
and sample Aimee (See also 
i) (Caner P1) 


Food and Drug Administration, Washin; 
Center fot Food Safety and Applied 
R. Albert, and W. Horwitz. 

IN: Principles of Environmental Sampling. Ameri- 
can Chemical Society. 1988. p 337-353, 3 tab, 4 ref, 
append. 


Descriptors: *Pollutant identification, *Sampling, 
*Bioaccumulation, *Fish, *Biological samples, 
Aquatic life, Statistical analysis, Gaussian distribu- 
tion, Variability. 


nm, DC. 
utrition. 


Problems in obtaining representative samples of 
biota are related to the large variability encoun- 
tered and the corresponding uncertainties in the 
estimates. Also, the distribution of values (for ex- 
ample, mercury concentrations in fish) may not be 
normal, that is bell-shaped, or of Gaussian distribu- 
tion. To reduce the uncertainties, several strategies 
may be applied: increasing the number of units 
sampled or breaking down the population into 
distinct subgroups. The distribution of the individ- 
ual values should be indicated. For biota, the vari- 
ous percentile points can be ——— along with 
the confidence limits derived from the binomial 
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distribution. The final results —~ sampling biota 
may well be an pec habia acts tiles of the 
distribution also W88-09415) (Cassar- 


“V88-09428 


COMPOSITE SAMPLING FOR ENVIRON- 
MENTAL MONITORING, 
Lockheed 


poy ny and Management Services 
Co., Inc., Las Vegas, NV 
For ad ony bibliographic entry see Field 7A. 


CONSIDERATIONS 
BIOTIC SAMP 
New York State 
Geneva. Anal 

T. D. Spittler, — B. ee : 
IN: Principles of Environmental Sampling. Ameri- 
contented taal 1988. p 375-381, 6 ref. 


Descriptors: *Pollutant identification, *Sampling, 
*Organic compounds, *Sample preparation, *Bio- 
~ omg samples, *Sample preservation, Aquatic 


FOR PRESERVING 


op eg Experiment Station, 


Biological samples are notoriously ron he a 
alterations in composition due to decom 

Even inorganic compounds can be al! by “for. 
ther reactions. Ale Se Saas ae ae 
affect elemental inorganic determinations, anion 
determinations (nitrogen, phosphorus, and sulfur 
compounds) may be seriously changed by oxida- 


include freezing, pH adjustments, and addition of 
organic solvents, omy if the solvent will be 
used later in the analytical procedure. Sometimes 
spiked samples are stored in the freezer with the 
collected samples to plot any AF ways. copes or 
of an organic analyte before -— 
oe. ies comoags Sie wear ee eee 
are suitable for most biological samples, ——_ 
analytes have been reported to decompose 
absorb onto a glass surface. The newer slyethy!- 
ene and polypropylene containers show little inter- 
ference with analytical methods. If a sample is 
extracted and stored pending analysis, its stability 
in the solvent should be ascertained. Ethyl carba- 
mate is stable in methylene chloride but not in 10% 
ethanol/water or ethyl acetate. Another Lg is 
condensation of moisture on cold samples being 
ene also W88-09415) (Cassar- 


IN: Principles of Environmental Sampling. i 
can Chemical Society. 1988. p 385-394, 13 ref. 


Descriptors: *Pollutant identification, *Sampling, 
*Soil analysis, *Solid wastes, Wastes, Landfills, 
Sludge, Variability. 


Solids, sludges, and —_ wastes frequently exhibit 
wide variability in their aye epee and chemical 
ron opr Variations in the sampling program 
sof dis mista on salatof keene 
erties of the materials or an artifact of the seer ped 
process itself. An example is evaluation of soil at a 
Foy porto landfill where the difficulty of collecting 
ms may result in an undersampling of 
m. Goals of the sampling program must 
9 determined. For example, if goal of soil 
sampling at a former waste lagoon is to determine 
how much contaminated soil must be removed, 
sampling at 1-ft intervals is satisfactory, consider- 
ing the scale of the excavation equipment. The 
most critical or sensitive parameters must be 
SS eee 
le number of measurements. most suita- 
ble sampling plan should consider the statistical 
characteristics of the population to be sampled and 
the level of sampling effort needed to adequately 
characterize the problem. Outlier values, though 
infrequent, must also be considered; these could 
include vertical fractures in soil or small volumes 
of concentrated toxic materials in a larger mass. 
The sampling method is a function of . goal, 


parameter variability, and the impact of the varia- 
tion on the conclusions. Interpretation of the bog 
may involve statistical methods to 

ations and relationships among variables. Confi- 
dence in the conclusions tay be increased by more 
thorough characterization of variations, by the use 
of alternate means of data evaluation, or by the use 
of backup systems such as continuous monitoring. 
(See also W88-09415) (Cassar-PTT) 

W88-09431 


RELATIONS OF SAMPLING DESIGN TO AN- 

ALYTICAL PRECISION ESTIMATES, 

Radian Corp., Austin, TX. 

Sg Holcombe. samp 
Principles of Environmental 

can ae Senor: 1988. p 39 

7 ref. 


. Ameri- 
4 tab, 


Descriptors: *Pollutant identification, * 

*Precision, *Chemical analysis, *Network 
*Statistical analysis, *Wastes, Ash, Coal ash, Pow- 
erplants, Estimating. 


“Tin Diguees of seaine' st Go aan ae 
tion of samples required to obtain a 
sample depends on the variability o! the ‘watts 
composition and the precision of the 
waste analysis (the presence of a regulated pollut- 
ant near the limits of concern requires greater 
liutants at very low levels). A 
at a coal-fired pow it is de- 
scribed. To achieve at least 50% ae in a 30- 
sane ear vooen gy 
design requires seven samples, each ana- 
lyzed twice, for a total of 14 analyses over the 30 
day Formulas are given for assisting in 
sam, design. (See also W88-09415) (Cassar- 


W88-09432 


SAMPLING AND a OF HAZARDOUS 


is, 
University of bet yong Research Corp., Laramie. 
Western Researc'! 
L. P. Jackson. 
IN: Principles of Environmental Sam 
can Chemical Society. 1988. p 415-42. 


pling ling. Ameri- 


Descriptors: *Pollutant a *Sampling, 
*Industrial wastes, *Chemical analysis, *Hazardous 
materials, *Wastes, *Quality pron ar Regulations. 


men gery bowen and conduct of sampling —— for 


pling and analysis and submit them to EPA for 
review. Alternatively, this can be done through a 
national organization such as the American 


list of regulated substances. Some ible changes 
are related to more efficient use of ane nen collect- 
- and spiking procedures to stud 

during the sample ap ey period. Gunes technical 
problems caused by the increasingly low analyte 
concentrations are interferences and overload of 
chromatographic equi; — by an occasional con- 
centrated sample. e screening tests allowed 
under the regulations to establish that specific ana- 
lytes are not present at regulator threshold levels 
should be used more widely as a cost saving meas- 
ure. (See also W88-09415) (Cassar-PTT) 
W88-09433 


METHO OF RECOVERING VIRUSES 
FROM AQUATIC SEDIMENTS, 
Baylor Coll. of Medicine, “ras TX. Dept. of 


Soils: CRC Press, Inc. Boca Raton, Florida, p 21 
IN:-36, 2 fig, 7 tab, 22 ref. 


Descriptors: *Viruses, *Aquatic sediments, *Virus 
recovery, *Water analysis, gg 7 reggie rans rani og 
tration, Marine 


Chemical 
Water quality control, Comparison 
ards, Quality control, Public health, Estuaries. 


Many enteric viruses adsorb to marine sediments at 
ambient pH of seawater with greater than 99% 
efficiency, perhaps due to high ionic concentra- 
tion, while virus adsorption to freshwater sedi- 
sents is —_ ery! Several methods ba re- 
cently been rol these uathods lor recovering viruses from 
sediments. Page pertain to virus 
recovery smsorkee boltinemh The PThe efficiency 
of pe. mibn<y recovery mage ma involving sedi- 
its depends Lptasage< Sipe the initial elution of 
ae from sediments. efficacy of many of the 
eluents tested varied with the type of sediment 
used. Sediment composition (clay, sand, silt, and 
organic matter) and ionic composition of the water 
may influence virus elution from sediments. From 
the | limited data available, beef extract supplement- 
ed with a chaotrope such as sodium nitrate at pH 
5.5 appears to recover virus effectively from both 
freshwater and estuarine sediments of varying 
compositions. Methods used for concentrating po- 
liovirus from sediment eluates to be reason- 
ably efficient, but their efficiency must be evaluat- 
ed with regard to the recovery of rotavirus and 
hepatitis A virus from a variety of sediments. Fur- 
ther evaluations of some of the currently available 
methods should be conducted using well-charac- 
pea rags armies g wget: Sef cegad 
provide a standard method for 
sediments. (See also W88-09463) (Lantz-PTT) 
'W88-09465 


METHODS FOR CONCENTRATION AND RE- 
COVERY OF VIRUSES FROM WASTEWATER 
SLUDGES, 

Florida Univ., Gainesville. Dept. of Microbiology 
and Cell Science. 

S. R. Farrah, 

IN: Human Viruses in Sediments, Slud; pm. and 
Soils. CRC Press, Inc., Boca Raton, Fl p 91- 
100, 1 fig, 7 tab, 42 ref. 


Descriptors: *Wastewater treatment, i 
*Virus recovery, *Laboratory methods, *Sludge, 
Hepatitis, Public health, Shaking, B Soni- 
cation, Stirring, Performance evaluation, Floccula- 
tion, Adsorption, Ultracentrifugation, Hydroex- 
traction. 


Procedures for recovering viruses from sludges 
(shaki blending, sonication, stirring, floccula- 
tion, rption, ultracentrifugation, hydroextrac- 
tion, two-phase concentration, and lyphogel) are 
effective in recovering indigenous viruses in 
wastewater sludges. These procedures can be used 
to determine the fate of sludge-associated viruses 

during wastewater treatment and after olan dee dis- 
posal. However, none of the procedures was evalu- 
ated for recovering rotavirus and hepatitis A virus 
from sludge. Improvements in procedures should 
be capable of: (1). recovering viruses from different 
sludge since sludge type may influence re- 
covery oO! oot ge (2) Lateng om — final sample that 
is small enough S Scenes mical assay of the 
entire —s and ©) — a final sample that 
is free of bacterial fungal contaminants and not 
toxic to cell ee. S equipment or 
highly trained personnel should not be required. 
(See also W88-09463) (Lantz-PTT) 

W88-09469 


METHODS OF ENTEROVIRUS RECOVERY 
FROM DIFFERENT TYPES OF SOILS, 
Epidemiology Research Center, Tampa, FL. 

F. M. Wellings. 





of virus from different 
entails the elution of virus from the 
with direct viral assay of the eluate or concentra- 
tion of the eluate before assay. Problems associated 
volumes for viral assay, persistent contaminati 


hniq 

peated tectnlags OF So Hever, of sien Some 
different types of soils. Because of this, there is no 
besis for » comparative evaluation dats. The inkial 
round-robin testing of the two methods (Berg 
Berman vs. Goyal) indicated that each had its 
unique advantages and disadvantages. Pi 
within the next year or two, improvements 
either or both of the methods will be forthcoming 
and an efficient standard method will be available. 
ween ee) 


IN-SITU ANALYSIS OF GASOLINE-CON- 
TAMINATED GROUND WATER, 
Tufts Univ., Medford, MA. Dept. of Civil Engi- 


W. W- Cisdyk, K. Pohiig, N. Rico, J. Kenny, and G. 


IN. Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Lwin 4 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 181-186, 2 fig, 5 


ianeninn, Steere Sak pollution, *Pollutant 

ion, *Lasers, *Remote sensing, *Storage 

tanks, Gasoline, Leakage, Water pollution preven- 

tion, Organic compounds, Oil spills, Aromatic 

compounds, Benzenes, Monitoring. 

ee en ae ee eine ote 
pe gore Bee snedi d 

and inexpensive 


tapid determination o! 
<h aaaneie Ge oe Limitations at this time 
include a lack of distinction 


firmatory chromatographic 
ods. (See. also no wee) (Author’s abstract) 
'W88-09489 


APPLICATION OF THE SOIL-GAS SURVEY 

TO UNDERGROUND STORAGE TANK MONI- 

ber. AND LEAK DETECTION, 
Hydrosystems, Inc., Falls Church, VA. 

Te Tec os Fourth Anal Eaten 

i fe) F Ann 

Regional Ground Water Conf —— 

Vermont. July 14-16, 1987. National, Water 

— Dublin, OH. 1987. p 187-205, 11 fig, 1 


Descriptors: aoeh pollution, *Pollutant 
identi *Soil con- 
ec, Leachates, 


tamination, ‘store 
rage tanks, rervens, Pa ‘of pollutants, 


Computer models, 
Monitoring, Model studi 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


identification Of Pollutants—Group 5A 
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gfae8 aaah 
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PR EE ESES Os bg 
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Fe 
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if 


bo dep aty about $2,000 $3,000. (Se (Gee also 
1s to 
Lo gs i 


TRACERS OF POLLUTION 
PLUMES wi SEPTIC 
—— Univ.-Madison. Water Resources 


’ 
L. Stramer. 


IN: Proceedings of the Fourth Annual Eastern 
ag Water erence. Burli 
4-16, 1987. National Water 
OH. 1987. p 247-277, 8 
of Reclamation Con’ 





to groundwater. Septic systems 
had 1 little influence a pee table fluctuations in 
their vicinity com seasonal climatic 
factors. (See also aS OeTIY (Author’s abstract) 
'W88-09493 


INTERPRETATION OF EM DATA THROUGH 
GEOELECTRIC MODELING WITH APPLICA- 
TION TO A LANDFILL IN SOUTHEASTERN 


HAMPSHIRE, 
gay mans Engineers, Inc., Concord, NH 
B. 

IN: Ry ae 0 Rally tne Prange BE seer 

Ground Water Conference. Burli 
Vermont. July 1416, 19 1987. National Water Well 
Association, lin, OH. 1987. p 593-626, 12 fig, 4 
tab, 14 ref, append. 


ants, 


studies, Soil contamination, Aquifer Tenlarietice, 
Geohydrology. 


The 


environment of southeastern 
New i 


pshire presents a lem to in- 
ion of data. Contri- 
bution from an electrically conductive marine clay 
unit dominates the section. An i 
tive approach to he cess section allows for 
pn ar me Rang ve db ter ter 
from response due to overlying groundwater con- 
tamination. This is important in deciding if a read- 
ing is indicative of contaminated conditions. Soil 
boring logs indicate a five-layer standard geoelec- 
tric section. Using published ranges of layer con- 
ductivities, initial estimates of layer responses for 
uncontaminated conditions reveal that two layers 
are responsible for ximately 90% of the total 
instrument response. geoelectric model devel- 
apad is Gly Clay inceepsainen toe Cypetions ant 
two unknowns. The two unknowns, the conductiv- 
ities of the saturated clay layer and an overlying 
saturated sand layer, are uniquely solved. Due to 
the uniqueness of the results, the model is limited 
by deviations from a layered-earth assumption and 
by oc background conditions. The model is 
of determining the layer conductivities 


apparen 
at least 1.6 times background values. Conductiv- 
ities of the saturated sand layer generally 
with those estimated Archives Law. 
calculated average conductivity value for the co 
rated clay is 21 mS/m = —-. A AS 
based on the 
this site, field readings sbove 10 10 s/c cHDM) ae 
8 mS/m (VDM) are indicative of contaminated 
conditions. (See also W88-09477) (Author’s ab- 


stract) 
W88-09510 


USE OF PORTABLE PHOTOIONIZATION 

METERS TO ASSESS THE LATERAL AND 

VERTICAL DISTRIBUTION OF CONTAMI- 

NANTS AT HAZARDOUS WASTE FACILITIES: 

A CASE STUDY, 

Dunn Geoscience Corp., Albany, NY 

TN Pronee f yurth ual Eastern 

IN: Proceedings of the Foi Ann 
Conference. Burlin; 


Regional Water 
Vermont. July 14-16, 1987. National Water Well 
Association, 


Dublin, OH. 1987. p 627-648, 11 fig, 5 
tab, 7 ref. 


Descriptors: *Path of lutants, *Hazardous 
wastes, *Waste dumps, *Photoionization meters, 
*Pollutant identification, Organic compounds, 
Groundwater pollution, Air pollution, Soil con- 
tamination, Test wells, Water quality, Monitoring, 
Case studies, Spatial distribution, Delaware. 


Portable photoionization meters are often used 
during investigation of hazardous waste facilities 
for air monitoring related to health and safety 
issues. However, these instruments can prove ex- 
tremely useful in determining both the lateral and 
vertical distribution of volatile organic contami- 
nants, determining optimum screen intervals for 
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groundwater monitoring wells, selection of sam- 
ples for subsequent laboratory analysis, and assist- 
ing in the quality control review of laboratory 
results. A case study of a hazardous waste disposal 
site in Delaware is used as an illustration. A two- 
step field procedure is advanced for screening split 
spoon — the first step involves direct read- 
ings on split a oa while the second step 
involves ings on jarred portions of 
split n samp Pee identified with 
poo Shy 0 ting of headspace samples resulted in use 
of a procedure invol _— heating to room 
temperature for sev which produced 
consistent results with lower background 
In the case study presented, headspace readings are 
found to correlate with groundwater chemistry as 
determined by laboratory analysis. Groundwater 
contamination was documented for monitoring 
wells screened in intervals which produced elevat- 
while no contamination was 


space readings in the background range. Head- 
readings also correlate with soil chemistry. 
However, headspace results were useful in identi- 


ii see Poe “ 
cant levels. (See also W88-09477) (Author’s ab- 
stract) 

‘W88-09511 


LEVANT INVESTIGATION: USING RADIO- 
CARBON DATING TO DETERMINE THE 
— OF METHANE GAS CONTAMINA- 
New York State Dept. of Environmental Conser- 
vation, Albany. 

For primary bibliographic entry see Field 5B. 
W88-09512 


HIGH FREQUENCY PERCUSSION-DRIVEN 
CR’ OVE EFFI 


tes, Acton, 
For primary bibliographic entry see Field 7A. 
W88-09518 


INTERCALIBRATION EXERCISE FOR TRACE 

METALS IN MARINE SEDIMENTS, 

Soot, Inst. of Oceanography, Dartmouth (Nova 
tia 

D. H. Loring, and R. T. T. Rantala. 

Marine Chemistry MRCHBD, Vol. 24, No. 1, p 

13-28, 1988. 3 fig, 2 tab, 15 ref. 


: & methods, *Chemical 
analysis, *Trace metals, * sediments, *Cali- 
brations, *Statistical analysis, Atomic absorption 
spectroscopy, Heavy metals, Cadmium, meg ma 
um, Mercury, Standards, Aluminum, Copper, Iron, 
Manganese, Performance evaluation, Nickel, ‘Lead, 
Titanium, Zinc. 


bord ge describes the results of a recent Interna- 
Council for the Exploration of the Sea 
(ICES) intercalibration exercise. (1/TM/MS) com- 
pared various dissolution/extraction procedures 
used in the determination of major and trace metals 
in marine sediments to examined and improve the 
reliability and comparability of such analyses 
within ICES member countries. Forty participants 
determined some, or all, of the Al, Cd, Cr, Cu, Fe, 
Hg, Mn, Ni, Pb, Ti and Zn concentrations in 
replicate digests of three sediment samples using 
HF + aqua regia, aqua regia, 1 M HC! and 25% v/ 
v acetic acid (HOAc) dissolution/extraction proce- 
dures and a separate procedure for Hg. HF+ aqua 
regia dissolution proved to be the most effective 
method for removing the total trace metal concen. 

trations from the samples, and 25% v/v HOAc 
was shown to be a weaker acid attack than 1 M 
HCl. Data analyses show that the intra-laboratory 
variations were acceptable for most replicate metal 
determinations except for Hg. The overall inter- 
laboratory agreements were, however, unaccept- 
able for total Cd, Cr, Hg and Ni concentrations in 
all three a. Acceptable agreements were ob- 
tained only for Al, Fe, Mn and Zn in all samples, 


Cu in only two samples and Pb in only one sample. 
Most inter-laboratory agreements were also unac- 
ceptable for most of the metals after 
dissolution/extraction by aqua regia, 1 M HCl, or 
25% v/v HOAc. The use of i riate atomic 

lures and the 


ratory ee eee and for poor inter-labora- 
a comparability for many metals. (Author’s ab- 


tract) 
W88-09559 


oy re aa OF VANADIUM IN 
‘ATER 
Naval Chemical and Metallurgical Lab., Bombay 


(india). 

A-K. Shrivastava. 

International Journal.of Environmental Analytical 
IJEAA3, Vol. 27, No. 1+2, p 1-9, 

October 1986. 5 tab, 22 ref. 


Descriptors: *Vanadium, *Water analysis, *Heavy 
metals, *Water pollution, *Pollutant identification, 
Copsenigietion, Hydrogen ion concentration, 


Vanadium has been recognized aa a potentially 
dengeccs oan Oe Bart lead, cadmium 
mercury. It plays a vital role in enzyme reac- 

tions and ni He fixation. The 

method p: here incorporates tra- 
tion of vanadium in water samples by its coprecipi- 
tation on ferric hydroxide at pH 8.0-9.6 which is 
then redissolved in sulfuric acid.. This is followed 
by extraction with N-phenylbenzohydroxamine 
acid. water samples, obtained from the 

tal Protection 


po with the certified values. “(Author's ab- 
W88-09565 


USE OF POLLUTANT AND oe ay MARK- 
ANTS OF OR- 


IMENTS, 
vironmental Research, 
For primary ag entry see Field SB. 
W88-09566 


New Hampshire Univ., Durham. Dept. of Chemis- 


try. 

ro oe Donard, L. Randall, S. Rapsomanikis, and 

International Journal o f Environmental Analytical 
IJEAA3, Vol. 27, No. 1+2, p 55-67, 

October 1986. 2 fig, 3 tab, 31 ref. 


Descriptors: *Pollutant identification, *Chemical 
analysis, *Heavy metals, *Alkylmetals, *Water 
analysis, *Chemical analysis, Path of pollutants, 
*Water pollution, *Atomic spectrosco- 
A *Chromatography, Volatility, Alkyltins, Alkyl- 

leads, Optimization, Performance evaluation, Tin, 
Lead, Speciation, Toxicity. 


The behavior and fate of heavy metals in the 
environment is related to the reactivity of their 
chemical species in the water phase. Further, alkyl- 
metals are more toxic than their free ionic counter- 
ee ee asain ae ee 
jota increase with the size of the alkylgroup 
However, their low re me ne in the environ- 
ment (nanogram to require fo 4 
sensitive techniques. We have phe» 
sensitive methods for the steaee4 
tion of alkyltins and alkyl from aqueous sam- 
ples. All are derived no volatilization of alkyl- 
metals, preconcentration by cryogenic trapping on 
es, packing material, speciation by 
desorption, detection in a quartz 
heated furnace aligned in the beam of an atomic 
absorption spectrometer and electronic integration 


ANALYSIS AND FATE OF DIBENZOTHIO- 
PHENE DERIVATIVES IN THE MARINE EN- 


oS la Recherche Scientifique, 
Brest m (France) Lab. de Chromatographie. 
For primary bibliographic entry see Field 5B. 
W88-09568 


CONCENTRATIONS OF DIOXINS AND DI- 
BENZOFURANS IN THE ATMOSPHERE, 
Indiana Univ. at a School of Public 
and Environmental Affi 

For primary bibliographic entry see Field SB. 
'W88-09570 


RECENT METHODOLOGICAL PROGRESS IN 
CADMIUM ANAL 


Kernforschungsanlage Juelich G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Angewandte Ph Physikalische 
Chemie. 

M. Stoeppler. 

International Journal of Environment’ Ae 
Chemistry IJEAA3, bs 27, No. . p 231-23 
November 1986. 2 tab, 39 ref. 


Descriptors: *Heavy metals, *Chemical analysis, 
*Tissue analysis, *Cadmium, Atomic 


pint , X-ray fluorescence, Polarographic 
leutron activation analysis. 


The state-of-the-art of methodology for cadmium 
analysis in Priest ° ial 


stract 
W88-09571 


DETERMINATION OF ‘HEAVY’ ORGANOTIN 
POLLUTION OF WATER SHELLFISH 
IFIED HYDRIDE ATOMIC AB- 


OCEDURE, 
Universite de Pau et des Pays de l’Adour (France). 
. de Chimie Anal 


vironmental Analytical 
Chemistry IJEAA3, Vol. 27, No. 4, p 265-271, 
December 1986. 3 tab, 11 ref. 


Descriptors: *Heavy metals, *Tissue analysis, 
*Water analysis, *Atomic rption, *Path of nd 
lutants, *Tin compounds, hellfish, Ovysters, 
Water — Spectoscory, Toxicity, Organo- 
tin compounds, Speciation 


Tin in the aq environment is 

comp! To & pny ‘Sov and methylated 
compounds, human activities add mainly butylat- 
ed, octylated, phenylated or even methylated de- 
rivatives. Several ted 
dures have been proposed. A 
jon allowing routine gl a of 
; tin species is proposed atomic 
dgenption (AA) method uses the differences in 


speciation proce- 
le and fast pro- 





Author's abstract) 
was 573 


Environmental Analytical 
Chemistry IJEAA3, vol 28, No. 1+2, p 87-91, 
January 1987. 2 tab, 13 ref. 


Descriptors: *Lead, *Drinking water, *India, Po- 
pr. arly > lution, Pollutant 
identification, Public health. a 


of lead in the 


by 
Government of India. (Author’s abstract) 
W88-09574 


PETROLEUM CONTAMINATION OF THE 
SURFACE MICROLAYER OF THE FOS-SUR- 
MER GULF (MEDITERRANEAN SEA) (CON- 
TAMINATION PETROLIERE DE LA MICRO- 
COUCHE DE SURFACE DU GOLFE DE FOS- 
Centre JO (MER MED! Face). 
tre d’Oceanologie de Marseille 

For primary bibliographic entry see Field 5B. 
W88-09575 


ORIGIN OF gg pe AROMATIC my. 
DROCARBONS (PAH) 


Bordeaux-1 Univ., Talence (France). Groupe d’O- 
ceanographie Physicochimique. 

For primary bibliographic entry see Field 5B. 
W88-09576 


ANALYSIS OF POLYCYCLIC AROMATIC HY- 

DROCARBONS IN LACUSTRAL SEDIMENTS 

BY HIGH RESOLUTION SHPOL’SKII SPEC- 

TROFLUORIMETRY AT 10 K, 

Universite de Savoie, Chambery (France). Lab. de 
Moleculaire. 


S 
A. Saber, J. Jarosz, M. Martin-Bouyer, L. Paturel, 
and M. Vial. 

International Serer of Environmental Analytical 
Chemistry IJEAA3, ae eee 
February 1987. 6 fig, 2 tab, 45 ref. 


Descriptors: *Sediments, *Pollutant identification, 
shonchaniiey Hydrocarbons, Shpol'skii 
, Pyrenes, Performance evalua- 


Among the numerous sensitive analytical methods 
developed, the re resolution Shpol’skii spectro- 
flurometry at 10 K is particularly suitable for quan- 
titative determination of traces of polycyclic aro- 
matic hydrocarbons (PAH) in complex mixture, 
because of its high selectivity and high sensitivity. 
Indeed, PAH incorporated into n-alkane matrix at 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


spectra. Quantitative results 
ponte various samples of water 
is carried out for 


treatment, depending on total organic pol- 
lution levels of sediments, is discussed. (Author’s 


) 
W88-09579 


DETERMINATION OF TRIALKYLLEAD SPE- 
IN WATER SAMPLES, 
Dortmund Univ. (Germany, F.R.). Inst. of Occu- 


vironmental Analytical 
Chemistry IJEAA3, Vol. 28, No. 3, p 207-214, 
February 1986. 3 fig, 2 tab, 15 ref. 


ton, “Lead com *Water analysis, *Pollutant identifica- 
pra bg *Chromatography, *Pre- 
water. 


An analytical compo! 


photometric reaction 
tor). The detection limits for the whole procedure, 
starting with 500 ml sample volume, are 15 pico- 
gram ‘ml and 20 pg/ml for trimethyl- and 
page respectively. The standard deviation 
for repeated analysis of a sample containin ne 
EGPtCr ym is calculated tt or. 4 
method also 


centration range of 20-100 oval (Author’s ab- 
stract) 
W88-09580 


SYSTEMS, 
Chile Univ., Santiago. Dept. de Ciencias Ecologi- 


cas. 
For primary bibliographic entry see Field 7B. 
W88-09581 


GC/MS, HPLC AND FAB MASS SPECTRO- 
PHOTOMETRIC ANALYSIS OF ORGANIC MI- 
> IN BARCELONA’S WATER 


ont A. Figueras. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 29, No. 1+2, p 15-35, 
March 1987. 7 fig, 2 tab, 25 ref. 


— *Water a. *Drinking water, 
‘compo as chromatography, 
*Pollutant identification, Llobregat river, Barcelo- 
na, Mass spectrometry, Spain, Liquid chromatog- 
raphy, Surfactants, Plasticizers, Phosphates, Hy- 
drocarbons, Water supply, Water pollution. 


Water samples from Llobregat river entering two 
water works plants, Barcelona tap water, sam- 
ples of waste ey taken along the river 
course were analyzed for trace organic contami- 


91 


nants by different procedures, on gram liquid- 
liquid extraction, 


carbon followed by gas 
spectrometry/data system uate Et -insoluble 
organic fractions were analyzed and fractionated 


liquid Ger pap mor f with 
diode-array detection, followed by F. 
CID-MIKE characterization. Results, after two 
years of monitoring, proved that surfactants, plasti- 


cizers, ethylene ———_ derivatives, phosphates, hy- 
drocarbons and other miscellaneous com; 


can be considered as chronic pollutants of 1 of 

gat river. Some of the compounds identified by 
GC/MS and FAB spectrometry have not been 
previously reported to occur in water. (Author’s 


) 
W88-09583 


TEST SYSTEM FOR THE DETERMINING OF 


N. W. H. Houx, and A. Dekker. 
ee natant vironmental Analytical 
Chemistry JEAA fea 29, No. 1+2, p 37-59, 
March 1987. 6 fig, 5 tab, 1 3 ref. 


Descriptors: *Chemical analysis, *Pesticides, *Sur- 
face water, *Fate of ae, Tracers, 

studies, Radioactive tracers, Temperature, Li: 
Sones an Parathion, steesentaioneee 


Ecosystems, Testing proce- 
cane 7 sande 9 Trophic level. 


Protocols are described for constructing laborato- 
ry micro-ecosystems (MES), incubsting then with 
radiolabelled pore wt and then using a routine 
test procedure to ascertain the fate of these pesti- 
cides in surface water. BP mere of fresh 
ecocores and acclimated two sources 
was compared. The influence of the duration of the 
acclimation to room temperature and a Oa cycle 
on the fate of parathion was studied. The variation 
between replicates of MES performed similarly, 
the oligotrophic ecocores transformed 
faster in oligotrophic MES. The eutrophic 
systems, reduction to was much 
faster than in oligotrophic systems. The sandy oli- 
—— MES needed a longer acclimation to 
ratory conditions than the eutrophic MES to 
produce reproducible results. The results of year- 
to-year experiments were also more reproducible 
for the eutrophic MES. (Author’s abstract) 
W88-09584 


PCB TRACE ENRICHMENT FROM CON- 

TAMINATED NATURAL WATER AT THE SUB 

PPT LEVEL ON C18 MICROCARTRIDGES, 

Liege Univ. (Belgium). Zoology Inst. 

J. P. Thome, and Y. Vandaele. 

International Journal of Environmental Analyti 
IJEAA3, Vol. 29, No. 1+2, p 95-103, 

March 1987. 5 fig, 1 tab, 13 ref. S grant 

1.5.203.86 F. 


Descriptors: *Polychlorinated biphenyls, *Water 
analysis, *Pollutant identi *Water analysis, 
*Natural waters, Contamination, Trace level, Per- 
formance evaluation, Sorption, Silica gel. 


A novel micromethod of PCB trace enrichment 
from contaminated water at the sub parts per thou- 
sands (ppt) level is described. This ure in- 
volves quantitative adsorption of PCB on C18 

ges. This sorbent is a covalently 
bonded slicagel with octadecyl groups. PCBs are 
retained on the modified surface and subsequently 
eluted by appropriate apolar solvent prior to high 
resolution capi gas chromatography. PCB re- 
covery efficiency been investigated in the con- 
centration range from 0.01 to 10 ppb. This extrac- 
tion method ap) to result in high formance 
portage tion of dissolved PCB in natural 
water. Mean recovery percentage reached 
95.2% GD = 6.1%) within an overall procedure 
ranging 10 minutes. As a consequence, the simplic- 
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ity of use of this PCB trace enrichment makes it 

— for field sampling as well as for laboratory 
its. (Author’s abstract) 

W 8-09585 


EFFECT OF FILTRATION AND CENTRIFUGA- 
TION ON THE DETERMINATION OF ALUMI- 
NUM IN WATER, 

Norsk Inst. for Skogforskning, 

For primary bibliographic ro en see Field 7B. 
W88-09586 


CHARACTERISTIC LEVELS OF CHLORINAT- 
ED HYDROCARBONS AND TRACE METALS 
IN FISH FROM COASTAL WATERS OF 
NORTH AND BALTIC SEA, 

Stadtisches Unterscuhingsamt Flensburg (Germa- 
ny, F.R.). 

For primary bibliographic entry see Field 5B. 
W88-09588 


ANALYTICAL CHEMISTRY OF CHROMIUM 
ENVIRONMENT, 


, AND IN- 


Bayer A.G., Leverkusen (Germany, F.R.). 

A. C. Harzdorf. 

International Journal of Environmental Anal: 

Chemistry IJEAA3, be 29, No. 4, p 249-261, 

May 1987. 4 fig, 4 tab, 31 ref. 

Descriptors: *Heavy metals, *Pollutant identifica- 

i ‘Chemical analysis, *Chromium, Organic 

matter, Polarographic analysis, Speciation, Spec- 

trophotometry, Atomic absorption try, 

—— state, vag, «oh ion concentration, Va- 
selection, Tissue analysis, Soil, Sedi- 

aan jatural waters, Effluents. 


Valence-selective species determination of chromi- 
um in environmental and biological material pre- 
sents intricacies primarily due to complex nature of 
the samples and the instability of the oxidation 
state of chromium. In particular, organic matter 
ubiquitously present in environmental samples in- 
uces the risk of chromium(VI) reduction 
during analysis which takes place preferably in 
acidic solution. Also chromium(III) oxidation may 
occur in alkaline medium. Hence, analytical meth- 
ods should be adequately adapted to the reliable 
ion of chromium(VJ) in blood, natural 

water, effluents, sediments, and soil. It can be 
shown that polarography is most suitable to the 
determination of chromium(VI) compounds. 
Chromium(VI) is electrochemically active over 
the entire pH range, so that medium pH can be 
selected for measuring, thus protecting samples 
most effectively from undergoing redox reactions 
during the analytical procedure. Other established 
methods such as spectrophotometry or valence- 
specific extraction are more crucial because these 
generally require acidic medium. In some cases, 
sample pre-treatment can be employed to eliminate 
reductants prior to final measurement. Very few 
methods are ilable to ly measure 
chromium(III). Indirect determination 1 is therefore 

ferred. (Author’s abstract) 
'88-09589 





DETERMINATION OF METHYL- AND 
YLMERCURY 


SORBENT PRECONCENTRATION PROCE- 
DURE, 


— Environmental Research Inst., Goete- 
g. 

Y. H. Lee. 

International Journal of Environmental Anal: 
Chemistry IJEAA3, Vol. 29, No. 4, p 263-276, 
May 1987. 3 fig, 5 tab, 10 ref. 


Descriptors: *Pollutant identification, *Natural 
waters, *Mercury, *Adsorption, Path of pollutants, 
Fate of pollutants, Nethyl: ury, Ethyimercury, 
Snow, Decomposing organic matter. 





An analytical procedure for determining methyl- 
and ethylmercury (MeHg/EtHg) in natural waters 
is described. MeHG/EtHg was preconcentrated 
from water on a sulfhydryl cotton fiber (SCF) 


adsorbent and eluted with a small volume of a 
mixture of 1 M hydrochloric acid and 2 M sodium 
chloride. The eluate was extracted with benzene. 
The measurements of MeHg/EtHg in benzene ex- 
tract were determined by gas ee, 
with electron capture detector. The detection 

for MeHG/EtHe was about 0.04 ng/L using a 220 
L water sample. The precision was about 20%. 
The application of the proposed method to one 
snow and four freshwater samples varying in 
humus content is described. The MeHg concentra- 
tions found in different freshwater samples were 
ranged from 0.09 to 0.22 ng/L and the recoveries 
of spiked MeHg were ranged from 42 to 68% 
(these were strongly correlated to the content of 
humic substances). 

in snow was 0.28 ng/L 
The analytical results of MeHg concentration in 
freshwater samples are discussed in relation to the 
pH used in preconcentration, the humus content, 
the fraction of methylmercury in organic bound 
mercury and mercury in fish. (Author’s abstract) 
W88-09590 


DETERMINATION OF ALKYLPHENOLS IN 

REFINERY EFFLUENTS BY LIQUID CHRO- 

ps Oe USING ELECTROCHEMICAL 
, 

Latrobe Univ., Bundoora (Australia). 

T. J. Caedwell, I. C. ilton, M. J. McCormick, 

and R. Y. Symons. 

International Journal of Environmental Analytical 

Chemistry IJEAA3, Vol. 24, No. 1, p 23-35, Janu- 

ary 1986. 4 fig, 3 tab, 17 ref. 


Descriptors: *Pollutant identification, *Effluents, 
*Electrochemistry, *Chromatography, *Industrial 
wastes, *Water pollution, “Phenols, *Alkylphen- 
ols, *Liquid iyptenls Rei Electrochemical de- 
tection, mg Te te efinery effluents. 


hnique of liquid ironstone hy with elec- 
Peas detection has been appli to the de- 
termination of alkylphenols in r 

Specific problems addressed were the trace enrich- 
ment of low-level phenols and the simultaneous 
detection of meta- and para-cresols which are diffi- 
cult to separate oot aaentcls Sent The former 
problem was solved using C18 car- 
tridges followed by controlled per ee of the 
eluant. Separate responses for the meta- and para- 
cresols were achieved by using two different 
tentials. The fully developed method is sensitive 
and selective in the determination of alkylphenols 
in environmental waters. (Author’s abstract) 
W88-09596 


FATE OF ATRAZINE AND TRIFLURALIN 
FROM AN INDUSTRIAL WASTE DUMPING 
AT THE LLOBREGAT RIVER: PRESENCE IN 
FISH, RAW AND FINISHED WATER, 

(San). de Quimica Bio-Organica, Barcelona 

in). 

J. Rivera, J. Caixach, and M. DeTorres. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 24, No. 3, p 183-191, 
March 1986. 5 fig, 1 tab, 11 ref. 


Descriptors: *Path of pollutants, *Waste disposal, 
*Atrazine, *Trifluralin, Industrial wastewater, 
Fish, Raw water, Drinking water, Spain, Llobre- 
gat River, Fate of pollutants, Pesticides, Herbi- 
cides, Animal tissues, Pollutant identification. 


Analysis carried out after fish mortality in an in- 
dustrial area near the Liobregat River, which sup- 
plies water to Barcelona, led to the identification 
of two herbicides (Atrazine and trifluralin) in the 
wastewaters from an industrial sewer from pesti- 
cide factories. The path of these herbicides is fol- 
lowed in fish (dorsal muscle), raw water entering 
the water works plant and tap water. Analyses by 
GC, GC/MS and mass fragmentography were rou- 
ane oe _—" (Author’s abstract) 

W88-09 


DETERMINATION OF BORON BY INDUC- 
TIVELY COUPLED PLASMA ATOMIC EMIS- 
SION SPECTROSCOPY: II. APPLICATIONS 
TO SOUTH AFRICAN ENVIRONMENTAL 
SAMPLES, 


Cape Town Univ. (South Africa). Dept. of Analyt- 
ical Science. 

M. A. B. Pougnet, and M. J. Orren. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 24, No. 4, p 267-282, 
April 1986. 6 fig, 4 tab, 20 ref. 


Despair on, Spectroscopy ima of pol- 
lutants, ron, PY, ion spec- 
troscopy, Leaching, Lakes, Sediments, Lake sedi- 
ments, Seawater, Inductively coupled plasma 
atomic emission spectroscopy, South Africa, Fly 
ash, Coal, Sample preparation. 


The use of inductively coupled plasma atomic 
emission spectroscopy (ICP-AES) for trace deter- 
mination of boron in a variety of samples is illus- 
trated. The sample 
analysis of coal and 


resented. ICP-AES is also used to investigate the 
leaching of boron from fly ash by water and to 
analyze waters, including lake water, sea water and 
water samples collected at a coal burning plant. 
(Author’s abstract) 
W88-09602 


DETERMINATION OF ULTRA TRACE 
AMOUNTS OF COBALT IN FISH BY GRAPH- 
ITE FURNACE ZEEMAN EFFECT ATOMIC 
ABSORPTION SPECTROMETRY, 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

J. W. McMahon, A. E. Docherty, J. M: A. Judd, 
and S. Genter. 

International Journal of Environmental Analytical 
Chemistry ISEAA3, Vol. 24, No. 4, p 297-303, 
April 1986. 2 fig, 2 tab, 8 ref. 


Descriptors: *Pollutant identification, *Cobalt, 
*Fish, *Path of pollutants, *Trace elements, *Spec- 
trophotometry, *Atomic absorption spectrophoto- 
metry, Animal tissues, Tissue analysis. 


A method is described for determining stable 
cobalt concentrations in fish flesh and bone using 
polarized Zeeman effect graphite furnace atomic 
absorption spectrometry (ZAAS). Cobalt analysis 
on festive fish flesh samples (10 g dry weight) 
required predigestion and wet-ashing at 70-80 de- 
grees. Cobalt is chelated with ammonium Ghee nd 
dine dithiocarbamate extracted with methy] isobu: 

tyl ketone and analyzed by ZAAS. The mean 
cobalt content calculated from the standard addi- 
tions method using three replicate fish flesh sam- 
ples was 4.23 + or - 1.0 micrograms Co/Kg (dry 
weight). Analyses were also carried out on flesh 
and bone samples from similar sized fish, of the 
same species, taken from three area lakes. (Au- 
thor’s abstract) 

W88-09603 


QUANTITATIVE DETERMINATION OF 

TRACE CONCENTRATION OF ORGANICS IN 

WATER BY SOLVENT EXTRACTION AND 

FUSED SILICA CAPILLARY GAS CHROMA- 
RAPHY: ALIPHATIC AND POLYNU- 

CLEAR HYDROCARBONS, 

National Centre for Scientific Research, Havana 

(Cuba). 

L. G. Bravo, and L. Rejthar. 

International Journal of Environmental Analytical 

Chemistry IJEAA3, Vol. 24, No. 4, p 305-318, 

April 1986. 4 fig, 5 tab, 18 ref. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Trace levels, *Gas chromatography, 
Hydrocarbons, *Aliphatic hydrocarbons, Water 
pollution, Polynuclear aromatic hydrocarbons, 
Quantitative analysis. 


Solvent procedures with six different solvents on 
aqueous model systems of aliphatic (C12-C22) and 
polynuclear aromatic hydrocarbons (PAHs: Naph- 
thalene, acenaphtene, fluorene, phenanthrene, an- 
thracene, fluoranthene and pyrene) were studied 
for the analysis in the trace concentration range 
(20-50 ng/ml) by fused silica capillary gas chroma- 
tography. Recovery efficiences, reproducibilities 
and detection limits for each analyte and proce- 





dure are reported. The effect of PAHs on the 
extracting rate of the aliphatic hydrocarbons at the 
trace concentration range is discussed. (Author’s 
abstract) 
W88-09604 


HANDLING OF ENVIRONMENTAL AND BIO- 
LOGICAL SAMPLES VIA PRE-COLUMN 
TECHNOLOGIES, 

Vrije Univ., Amsterdam (Netheriands). Dept. of 


Anal istry. 

R'W Frei, M. WF’ Niclen, and U. A.T: 
International Journal of Environmental Analytical 
Pn yrg Rape ag Vol. 25, No. 1-3, p 3-35, June 
1986. 18 fig, 3 tab, 20 ref. 


Descriptors: *Pollutant identification, *Sample 

preservation, *Chromatography, *Biological sam- 
olen, Automation, Trace enric t, ter sam- 
pling, Water pollution. 


on: handling is oe a weak point in chromatog- 
raphy and in analytical chemistry, in general. One 
consideration is automation potential of new 
procedures. Solid-liquid extraction techniques in 
combination with pre-column technology are par- 
ticularly promising. The construction and geome- 
try of eng eae! both for conventional and 
narrow-bore high-pressure liqud chromatography, 
are of major importance since band broadening 
should be t at a minimum for an optimal func- 
tioning of the analytical system. The various oper- 
ations that can be carried out with such a pre- 
column are trace-enrichment, clean-up of the 
— — a’ on the type of adsorbents 
recolumn), ion exchangers or metal 

wed in o laces, protection of the analytical 
column, field sampling and storage of samples and 
as a substrate for on-column chemical derivations. 
These various operations are demonstrated with 
practical examples from the fields of environmental 
oe biological analysis. The selectivity can further 
be enhanced by coupling precolumn technology 
with selective detection modes such as diode array 
lectrochemical or fluorescence detection. 


UV, 
This enables the construction of optimal and inte- 
grated analysis systems which are fully automated 
and microprocessor controlled. They can also be 
made compatible with miniaturized LC technolo- 
8; (Author’s abstract) 

88-09605 


TRACE-LEVEL DETERMINATION OF 
PHENOL BY LIQUID CHROMATOGRAPHY 


DETECTIO! 
Vrije Univ., ao (Netherlands). Dex of 


Analyti Chemis 

M. W. F. Nielen, L "Delong, R. W. Frei, and U. A. 
T. Brinkman. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 25, No. 1-3, p 37-48, June 
1986. 3 fig, 2 tab, 8 ref, » append. Dutch Foundation 
for Technical Services t No. CH 44.0616. 


Descriptors: ‘*Pollutant identification, *Trace 
levels, *Phenols, *Chromatography, *Fluores- 
cence, Water sampling, Drinking water, Water 
pollution, Anion exchange. 


A strongly basic anion-exchange resin is used for 
the trace enrichment and automated sample han- 
dling of phenol with subsequent determination by 
reversed-phase liquid chromato tography with fluo- 
rescence detection. Because of the presence of 
high concentrations if ionic compounds in the 
water samples tested, phenol is first tra on a 
relatively long precolumn filled with highly hydro- 
phobic packing material. During this step, organic 
anions which are not retained are flushed to waste. 
In the next step, phenol is desorbed from this 
column at high pH and sorbed in a small zone 
(‘peak compression’) on a short precolumn contain- 
ing the anion exchanger. In the analysis of tap and 
river water samples, the detection limit was found 
to be 10 ppt. (Author’s abstract) 

W88-09 


FIELD TESTING OF A LARGE VOLUME 
LIQUID-LIQUID EXTRACTION DEVICE FOR 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Beau ORGANICS IN NATURAL 
National Water Research Inst., agua (Ontar- 
io). Environmental Contaminants 
B. G. Oliver, and K. D. Nicol. 
International Journal of eye © Analytical 
» No. 4, p 275-285, 


Poe | IJEAA3, Vol. 
June 19: | fig, 3 tab, 2 eh” 


pce mse *Pollutant identification, *Laboratory 
equipment, ——— compounds, *Natural waters, 
Trace levels, Id tests, Testing procedures, 
Water pollution. 


The testing of a large volume ey litre) liquid- 
liquid extractor for trace organics in the laboratory 
and in the field is described. The recovery efficien- 


10% e. Concentration and cleanu; lures 
for fen extract are described in detail ana procure 
reduces the detection limits of the or; chemi- 
cals by one or two orders of magni over those 
achieved with conventional ian: volume (1-10 1) 
oa abstract) 

ws 10 


COMPARISON OF FREQUENTLY USED 
METHODS FOR THE DETERMINATION OF 


Oslo (Norway). 
T. J. Sullivan, H. M. , and I. P. Muniz. 
International Journal o' Environmental Analytical 
Chemistry IJEAA3, Vol. 26, No. 1, p 61-75, July 
1986. 4 fig, 3 tab, 32 ‘ref. 


Descriptors: *Pollutant identification, *Chemical 
analysis, *Aluminum, *Acid rain, Comparison 
studies, Soil, Surface waters, Toxicity, Chemical 
speciation. 


In view of current international interest in the 
effects of acid deposition and consequent alumi- 
num mobilization, a need has arisen to establish 
sound relationships between aluminum fractiona- 
tion methodologies. a results of two princi 

fractionation methods, the Barnes/Driscoll MIBK 
extraction method and the pyrocatechol violet 
method, for surface water samples from southern 
Norway are compared. For samples analyzed im- 


There are systematic differences, particulary for 
the organic monomeric aluminum fraction. Results 
for inorganic monomeric aluminum, which is most 
important biologically, are in very good agree- 
ment. (Author’s abstract) 

W88-09614 


SIMPLE DEVICE FOR ISOLATION OF OR- 
GANIC COMPOUNDS FROM WATER, 
Gdansk Technical Univ. (Poland). Inst. of Inorgan- 


of Environmental Analytical 

emistry IJEAA3, Vol. 26, No. 3+4, p 193-207, 

Seamer 1986. 9 fig, 3 tab, 29 ref. Institute of 
Oceanology Grant MR.I-15. 


Descriptors: *Pollutant identification, *Laboratory 
= *Organic compounds, Water sam —— 

ne hesialion, Colorimetry, Organochlorine 
compounds. 


A simple device for the isolation of organic com- 
pounds from aqueous samples has been designed 
and its operating tested during both 
periodic and continuous operation using isolation 
of organochlorine compounds as an example. A 
stream of an aqueous sample is pumped at elevated 
temperature by a piston pump to a unit for expan- 
sion of the — phase surface, where the liquid is 
sprayed on the walls of the unit and flows down 
freely. Organochlorine compounds passing to the 
gaseous phase are purged with a stream of purified 
air and oxidized and the chlorides formed are 
determined coulometrically. The device, due to its 
simplicity, can be built and employed in an average 
laboratory. (Author’s abstract) 


W88-09617 


LINEAR ALKYLBENZENE SULFONATES 
(LAS) IN SEWAGE SLUDGES, SOILS AND 
SEDIMENTS: ANALYTICAL DETERMINA- 
TION AND ENVIRONMENTAL SAFETY CON- 
SIDERATIONS, 
pee and Gamble/ETC, Strombeek, Bever (Bel- 
gium). 
H. DeHenau, E. Mathijs, and W. D. Hopping. 
International Journal of Environmental Analytical 
IJEAA3, Vol. 26, No. 3+4, p 279-293, 
September 1986. 3 fig, 9 tab, 32 ref. 


Descriptors: *Pollutant identification, *Chemical 
analysis, *Linear Alkyl Sulfonates, *Wastewater, 
*Sludge, Path of pollutants, Wastewater treatment, 
Benzenes, Surfactants, Sediments, Soils, Soil con- 
tamination, Safety, Chromatography. 


Linear Alkylbenzenesulfonate (LAS), a major ani- 
onic surfactant used in laundry products, can be 
measured ly in the environment by instru- 
mental ysis. In addition to a desulfonation-gas 
chromatography approach, a method based on 
high performance liquid chromatography hs has been 
developed. the main features of the methods are 
outlined and LAS concentrations measured in 
sewage sludge, sediments and sludge amended soils 
are reported. Knowledge of usage volumes, 
sewage treatment practices and tal 
transport and transformation mechanisms has been 
used to predict concentrations of LAS. These cal- 
culated concentrations were found to well 
with those actually measured in the environment. 
Both measured and calculated ambient concentra- 
tions of LAS are below those which could 
produce potentially adverse effects in representa- 
tive surface water, benthic and terrestrial orga- 
nisms. (Author’s abstract) 

W88-09618 


WATER QUALITY STUDIES ON BUCKING- 
HAM CANAL (MADRAS, INDIA): A DISCRIMI- 
NANT ANALYSIS, 

Presidency Coll., Madras (India). Dept. of Zoolo- 


gy: 

S. Ravichandran. 

Hydrobiologia HYDRB8, Vol. 154, p 121-126, No- 
vember 16, 1987. 7 tab, 14 ref. 


Descriptors: *Water quality, *Pollutant identifica- 
tion, *Biological properties, *Canals, *Mathemati- 
cal analysis, Discriminant analysis, India, Madras, 
Physical properties, Chemical properties, Pollut- 
ants. 


Stepwise multiple discriminant analysis was ap- 
plied to a two-year water quality monitoring study 
of the Buckingham Canal. The variables were di- 
vided into (1) physical and chemical, (2) pollutants, 
and (3) biological, to test which group is efficient 
in discriminating stations which differ in water 
quality. Biological variables obtained higher load- 
ings on the discriminant functions than the other 
two groups. The derived discriminant functions 
were tested for their discriminating power through 
the classification phase with the same raw data. 
The ‘Hit and Misses’ tables of classification indi- 
cate that 81.66% of the samples were correctly 
classified by the biological variables, against only 
46.66% of the samples in the case of physical and 
chemical variables and 48.33% in the case of pol- 
lutants. (Author’s abstract) 

W88-09641 


AROMATIC SURFACTANTS IN LAUNDRY 
DETERGENTS AND HARD-SURFACE CLEAN- 
ERS: LINEAR ALKYLBENZENESULPHON- 
ATES AND ALKYLPHENOL POLYETHOXY- 
LATES, 


Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

A. Marcomini, F. Filipuzzi, and W. Giger. 
Chemosphere CMSHAF, Vol. 17, No. 5, p 853- 
863, 1988. 2 fig, 4 tab, 29 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—ldentification Of Pollutants 


Descriptors: *Organic compounds, *Surfactants, 

*Detergents, Chromatography, Isomers, Molecular 
structure, Water pollution sources, Chemical prop- 
erties, Chemical analysis, Switzerland. 


Linear alkylbenzenesulphonates (LAS) and alkyl- 
ge eg ae yee (APEO) were determined 

ular la ts and liquid hard- 

ace ee sccund aK. y available in Switzer- 

land. Quantitative pre tee oe were performed 

by reversed- and normal-phase high-performance 

liquid chroma hy. The distribution of homol- 


ogous LAS and of the phenyl positional isomers 
within each homologue are presented together 
with the distribution of oligomeric APEO. Levels 
f 

6%, 

8 


of LAS and APEO were: 1.5 to 12% and 0.5 to 
respectively, in the laundry gry pte — 
2.8 and 3.6% and 7.0 and 25.1% in the hard. 
surface cleaners. The most abundant components 
of LAS contained aliphatic chains with 11 and 12 
carbon atoms. The distributions of APEO oli- 
gomers centered around compounds with eight or 
nine ethoxy units. (Author’s abstract) 
W88-09652 


PRECONCENTRATION AND ANALYSIS OF 
TETRAPHENYLBORON AND DIPHENYL- 
BORINIC ACID IN NATURAL WATERS 
USING C18 REVERSE-PHASE LIQUID CHRO- 
MATOGRAPHY 


> 
Savannah River Ecology Lab., Aiken, SC. 
G. L. Mills, D. Schwind, and D. C. Adriano. 
Chemosphere CMSHAF, Vol. 17, No. 5, p 937- 
942, 1988. 1 fig, 3 tab, 19 ref. US DOE Contract 
DE-AC09-76ROO-819. 


Descriptors: *Boron or ge *Pollutant identi- 
fication, re analysis, 
Organic acids, Dissolved organic matter, Organic 
compounds, Path of pollutants, Chemical interfer- 
ence, Blackwater streams, Decomposing organic 
matter. 


Tetraphenylboron (TPB) and diphenylborinic acid 
(DPBA) were concentrated from aqueous solu- 
tions using C18 reverse-phase liquid chromatogra- 
hy. Percent recoveries from solutions containing 
een 0.05 and 1.99 ml were 94.6% and 
82.8% for TPB and DPBA, respectively. The 
effect of solution volume was also investigated; the 
results indicated that up to 50 ml of sample can be 
awe through a column without significant 
joss in recovery efficiency. Naturally-occurring 
dissolved organic matter present in a black water 
coastal plain stream did not interfere in the reten- 
tion or elution efficiencies for these organoborates. 
(Author’s abstract) 
W88-09654 


TEMPORAL VARIATION OF METALS IN THE 


Commonwealth Scientific and Industrial Research 
Organization, Hobart (Australia). Marine Labs. 

T. J. Ward. 

Marine Biology MBIOAJ, Vol. 95, No. 2, p 315- 
321, July 1987. 1 fig, 4 tab, 35 ref. 


Descriptors: *Pollutant identification, *Path of pol- 
lutants, *Temporal distribution, *Heavy 
*Posidonia australis, *Bioaccumulation, 
*Bioindicators, Biological magnification, Lead 
smelters, Mineral industry, Cadmium, 
Copper, Manganese, Nickel, Zinc, Leaves, 
Grasses, Marine plants, Metals, Australia, Industri- 
al wastes, Seasonal variation, Plant growth. 


Temporal variation in the concentrations of Cd, 
Cu, Mn, Ni, Pb and Zn in leaves of the seagrass 
Posidonia australis was studied at three sites near a 
lead smelter on the shore of Spencer Gulf, a large 
hypersaline marine embayment in South Australia, 
on four occasions from October 1980 to September 
1981. Concentrations of Cd, Mn, Pb and Zn of up 
to 541, 537, 379, and 4,241 micrograms/g, Tespec- 
tively, were found in leaves collected from the site 
nearest to the smelter. A substantial temporal vari- 
ation in the concentrations of these metals in sam- 
ples from all sites resulted from the combined 
effect of leaf age and collection strategy. Concen- 


trations of Cd, Cu and Zn in the leaf epibiota were 
lower than those in the leaves, but the reverse was 
true for Mn and Ni. The use of seagrass leaves as 
sentinel accumulators for Cu, Pb and Zn must be 
based on collections made at the same time of year, 
account for the effect of leaf age on 

metal in the samples. (Au- 


ELEMENTAL COMPOSITION OF THE SUB- 
AQUATIC LIVERWORT PELLIA ENDIVIIFO- 
LIA @ICKS.) DUM. IN RELATION TO HEAVY 
METAL CONTAMINATION, 

National Inst. for Environmental Studies, Yatabe 


Qepen). ; ; 
For primary bibliographic entry see Field 5B. 
W88-09673 


NOTE ON THE PROBLEM OF USING BIO- 
LOGICAL SURVEYS TO ASSESS WATER 
QUALITY IN SMALL ALPINE TORRENTS, 
Milan Univ. oh vig Ist. di Biologia. 

G. Crosa, M. Cotta Ramusino. 


Regulated Rivers Research and Management 
RRRMEP, Vol. 2, No. 2, p 175-178, April-June 
1988. 2 fig, 1 tab, 7 ref. 


Descriptors: *Water quality assessment, *Pollutant 
identification, *Bioindicators, *Rivers, Water qual- 
ity, Pollutants, Viola Torrent, Italy, Oligotrophy, 
Mappin, Faye ig Seavey, Species diversity, Benthos, 
Water transfer. 


Biological surveillance techniques have been 
widely used to assess river water quality. A biolog- 
ical survey using the E.B.I. method, which is based 
on the sensitivity of various taxa toward pollutants 
and on the variety of the macrobenthic communi- 
ties, was carried out in the Viola Torrent, a moun- 
tain stream in Italy subject to water transfers from 
hydroelectric power plants and receiving the aque- 
ous effluents from some villages. The investigation 
showed that the oligotrophy of the torrent brought 
about a simplification of the macrobenthic commu- 
nity and led to an inaccurate assessment of the 
quality of the water. A tendency to undervalue the 
complex interconnections in the biology of water- 
courses with sharp variations in fall and current 
velocity also led to inaccuracies. Therefore, a criti- 
cal application of the mapping method was adopt- 
ed in which the microtypologies present in the 
reaches under examination were mapped and the 
benthos in the microtypologies were sampled sepa- 
rately and compared to previously defined macro- 
benthic structures for similar microtypologies in 
natural conditions. (Wood-PTT) 

W88-09727 


Kent State Univ., OH. Dept. of Geology. 

S. A. Novak, and Y. Eckstein. 

Ground Water GRWAAR, Vol. 26, No. 3, p 317- 
324, May-June 1988. 7 fig, 3 tab, 22 ref. 


Descriptors: *Groundwater pollution, ‘*Saline 
water intrusion, *Contamination, *Aquifer charac- 
teristics, *Brines, *Drilling, Calcium, Magnesium, 
Sodium, Chloride, Potassium, Water pollution 
sources, Stratigraphy, Graphical analysis, Ohio. 


Hydrochemical investigations of aquifer contami- 
nation by pore ne are usually approns woh 02 using con- 
ventional graphical methods (i.e. Stiff, Piper and 
oo Sian ). While A es methods may be 
ly to identify brine in distinction 

i other contaminants (e.g., road deicing agents) 
in ground water, they are uns' in differen- 
tiating between brine contaminants ion different 
rege os Se origins. A methodology is described 
for hydrochemical investigations of suspected 
brine contamination, which incorporates the use of 
select ionic ratios (Ca:Mg, Na:Ca, Na:Mg, Na:Cl, 
re. K:Na, Mg:K, Ca:K, Cl:Mg, Cl:Ca, and (Ca 
Mg):(Na + K)) in discriminant analysis and 

ified graphical methods. The method is tested 

- applying it to an area of known brine contami- 
nation in northeastern Ohio. The results of the test 


indicate that the method is successful in identifying 
identifying the stratigraphic’ origin of the, brine 
stratigraphic oO 

The method, when combined with information ob- 
tained from drilling reports, can be used to suggest 
a point source for the brine contamination. (Au- 
thor’s abstract) 

'W88-09785 


BACTERIAL ASSIMILATION OF DISSOLVED 
PHYTOSYNTHESIS 


AND PARTICULATE 

PRODUCTS NUTZUNG VON 
GELOSTEN PARTIKULAREN PHOTO- 
SYNTHESEPRODUKTEN), 

Akademie der Wissenschaften der DDR, Jena. 
Zentralinstitut fuer Mikrobiologie und Experimen- 


le Therapie. 
For primary bibliographic entry see Field 2H. 
W88-09813 


ECOLOGICAL INVESTIGATIONS ON CILI- 
ATES IN THE PERIPHYTON OF TWO MOUN- 


Bayerische Landesanstalt fuer Wasserforschung, 
Wielenbach (Germany, F.R.). 

For primary bibliographic entry see Field SC. 
W88-09893 


DETERMINATION OF DISSOLVED CO2 IN 
UPLAND STREAMWA’ 

Institute of Hydrology, Wallingford (England). 

C. Neal. 


Journal of Hydrology JHYDA7, bn 99, No. 1/2, 
p 127-142, May 1988. 9 fig, 1 tab, 12 ref. 


Descriptors: *Acid rain effects, *Path of 
ants, *Water analysis, *Chemical analysis, * 
dioxide, Titrations, Analytical methods, Alkaline 
water, Solute transport, Mathematical studies, 
Streams, Wales 


liut- 


Data are presented for acidimetric titrations of two 
stream waters that could be affected by atmos- 
phere acid deposition, the Afon Hafren and the 
Afon Hore, draining the Hafren spruce and pine 
forest at Plynlimon, mid-Wales. Results show vari- 
ations of alkalinity of -30 to + 50 micro-equiv/L 
for the Afon Hafren and the -30 to + 250 micro- 
uiv/L for the Afon Hore. The large range of 
ities reflects hydrological changes; storm- 
flow waters are derived from the upper organic 
soils where H(+) is generated and acidic condi- 
tions predominate, while low-flow waters are de- 
rived from the lower inorganic soils where weath- 
_—* — in H(+) assimilation from solutions 
soil horizons. The larger range 
in fintketinity © values for the Afon Hore compared 
with the Afon Hafren reflects the higher degree of 
calcium carbonate mineral veining within the bed- 
rock of the Afon Hore catchment. Preliminary 
estimates of the pCO2 contents of the two stream 
waters are 1 to 5 times atmospheric values particu- 
larly at low flows (high pH) but values of up to 30 
times heric values are occasionally found at 
high flows (low pH). However, such high values at 
high flows are in part questionable owing to the 
potential importance of buffering components 
other than HCO3(-) in the water, although excess 
2 is partially correlated with flow. To allow 
(CO3(-) determinations from pH 4.5 alkalinity 
measurements, a new equation is presented. (Au- 
thor’s abstract) 
W88-09920 


SELENIUM AND HUMAN HEALTH IMPLI- 

CATIONS IN CALIFORNIA’S SAN JOAQUIN 
VALLEY, 

California Dept. of Health Services, Berkeley. 

Office of Environmental Health Assessment. 


For primary bibliographic entry see Field SB. 
W88-09960 





PHENOTYPIC AND GENOTYPIC COMPARI- 
SON OF ESCHERICHIA COLI FROM PRIS- 
TINE TROPICAL WATERS, 

Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
M. pene and T. C. 


— and Environmental Microbiology 
IDF, Vol. 54, No. 4, p 979-983, April 1988. 1 
fig, 2 tab, 32 ref. 


Descriptors: *Escherichia coli, *Bacteria, *Fecal 
po mega “Bioindicators, Me corso wastes, 
ater ity, *Puerto Rico, *Tropical regions, 
Biological properties Radioactive tracers, Genetic 
analysis, Desuyeinéunebeld homology, Genetics. 


Nine fecal-coliform-positive strains were isolated 
pristine sites in a tropical rain forest. These 
sites included nonpolluted rivers and water from 
bromeliads scpiphytes) which were “ bo 7 910 
cm) above the ground. of these 
iso were as Escherichia coli. Th DNA wee 
— rim purified, and the base content (G plus 
as determined and com; 


tent) w compas yen 

thet of E Coli B (ATCC 11303). The DNA from 
environmental isolates was also hybridized to 
radiolabeled . —_ E. coli B. t strains 
had a similar DN. on Sones es 
Coli B and gave thor the than 75% homology with 
the reference strain. The finding of E. coli in 


and is not a reliable indicator of recent human fecal 
contamination in — waters. The indicators 

SaoRighcih quay of water besehd berPosvsbebied. 
lo ity of water reevaluated. 

(Author’s abstract) 

W88-09966 


NORMALLY DISTRIBUTED SAPROBIC 
INDEX DATA FROM THE BLAGOEV- 
GRADSKA B 


ISTRITZA RIVER, 
‘Bulgarian Academy of Sciences, Sofia. Inst. of 
Zoology. 

N. D. Natchev. 

Hydrobiology, Vol. 30, p 81-93, 1987. 2 fig, 4 tab, 


Descriptors: *Frequency. distribution, ‘*Rivers, 
*Saprobic index, *Statistical method, *Water qual- 
ity, Mathematical models, Ecology, Aquatic envi- 
ronments, Bi Bistritza River, Bulgar- 
ia, Pollution index, Benthic Fauna. 


The frequency distribution of a $ sapro- 
bic index (Sr) data obtained during the period 
1970-1981 was examined for its cons = be py the 
normal —- 


were employed with a total lof 131 131 
—*> 


(Bulgaria) The River 
ment with i when the samo ben 
stations with improved oligosaprobity. br pre are 
ment is very good when the number of polluted 
stations for the sample of data is the same as or 
very close to the number of unpolluted stations. 
The statistics of the tests chi-square and d (Geary’s 
kurtosis) have extended values when the data are 
from polluted stations only. The calculated values 
of the test Chi-square and d are close to the tabu- 
lated critical values when the parity of polluted 
and unpolluted stations for the sampling of data is 
considerably upset. One can mark four parts from 
the length of the river in which the Sg data are 
normal distributed according to the Chi-square 
test. One can mark also four other parts from the 
river with normally distributed Sr data accordin 
to the test d. According to the Kolmogorov (K (K) 
test the data in samples from all the stations are 
normally distributed. (Roseman-PTT) 

W88-09972 


vais fom the 


ASSESSMENT AND COMPILATION OF 
GROUNDWATER QUALITY DATA FOR MIS- 
SISSIPPI, 

Mississippi State Univ., State College. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 7C. 
W88-10027 


DETERMINATION OF BENTHIC-INVERTE- 
BRATE INDICES AND WATER-QUALITY 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


0 I 1969-80, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

C. R. Moore. 

Available from the OFSS, USGS, ome. 25425, 
Lakewood, CO 80225. USGS Water urces In- 
abe Report 85-4177, 1987. eo P, ? 48 48 fig, 6 


Descriptors: *Bioindicators, *Water pollution, 
*Benthic invertebrates, *S Reng *Trend 
pra *Water okey “Eimnoto Baer cipal 
nia, Urbanization, B 4 


TRACE ANALYSIS OF VOLATILE ORGANIC 
en. ree eee eee 
Iowa State Univ., Ames. Dept. of 

I. A. Ogawa. 


Available from University Microfilms Internation- 
al, 300 N. Zeeb Ann Arbor, MI 48106, 
Order No. 8627141. Ph.D Dissertation, 1986. 190 
p, 25 fig, 21 tab, 205 ref. 


page nw *Water analysis, *Pollutant identifica- 
tion, *Volatility, *Or *Gas chro- 


levels, "Aldchydes, Ketones, ‘Distliatos, Acids 
Chemical analysis. 
tt aldehydes and ketones 


Low molecular 

were determined in water by high performance 
liquid chromatography and tow molecular weight 
polar compounds were determined in water by gas 
chromatography. The analysis of aldehydes and 
pov reat ed dt well er ge Si go 





a greater 
anal b 
lyzed AS ry acting Sr ape 


experiment using both gas purging followed 
by distillation with continued gas purging was used 
to concentration organic compounds. Shape selec- 
tive zeolites, ZSM-5 and 115, were demon- 
strated to be capable of extracting polar low mo- 
lecular weight compounds from water at the 
per billion level. Quantiation was best ied out 
using gas chromatography with large-bore col- 
umns. This method extended to low molec- 
ular weight compounds that are heat sensitive and 
cannot be distilled or thermally desorbed. The 
method is convenient for field sampling because 
only the mini-column needs to be transported to 
the laboratory for later analysis. (Cremmins- 


AEPCO) 
W88-10077 
5B. Sources Of Pollution 


GROUND-WATER TRACERS, 
Arizona Univ., Tucson. Dept. of Hydrology and 


95 


Sources Of Pollution—Group 5B 


Water Resources. 
For primary bibliographic entry see Field 2F. 
W88-08971 


SOIL GAS SENSING FOR DETECTION AND 
MAPPING OF VOLATILE ORGANICS, 

Nevada Univ., Las Vegas. Environmental Re- 
search Center. 

For primary bibliographic entry see Field 5A. 
'W88-08978 


AGRICULTURE AND GROUNDWATER QUAL- 
Council i for Agricultural Science and Technology, 
Council for A: 


Ames, Iowa. 
tab, 96 ref, append. 


tural Science and Technology, 
wt No. 103, May 1985. 62 p, 3 


Groundwater sodden Feedlot runoff. 


Agricultural production systems in the United 
States Geode hn use of fertilizers to supply plant 
nutrients; inorganic and organic amendments to 
improve soil —= and pesticides to be 
weeds, insects, and o oe ee was 
used in many areas where water is deficient. These 
practices are v important in agricultural pro- 
Section. One of i atneinens heuer 
prt apr tian hey chemicals to groundwater. 
Most of the chemicals used in agriculture do not 
accumulate in groundwater in important quantities 
except in unusual situations, but a few are of legiti- 
mate concern. In humid regions, the precipitation 
flushes dissolved salts from soils at intervals, and 
the salinity of the groundwater remains low be- 
cause the precipitation is almost pure water, and 
there is a great deal of it relative to the amounts of 
salts present. In dry regions, the precipitation is 
supplemented by i irrigation water, which always 
contains dissolved salts. When the water evapo- 
rates, the salts remain behind, and they increase the 
salt content of the soils. Excessive salinity in 
groundwater used for drinking is undesirable be- 
cause of objectionable tastes and the laxative effect 
oe Fertilizers add small amounts of salts 
to groundwater, but the principal concern is for 
the possible health implications of ingesting nitrate. 
Inorganic soil amendments 


tion also is of some concern. Both excess nitrate 
and bacterial contamination generally can be 
avoided by drilling farm wells deeper and properly 
casing them at upper levels to avoid entry of the 
contaminated water. As a result of loss from the 
soil by volatilization and decomposition, or reten- 
tion by the soil, relatively few pesticides have been 
found in groundwater. To date, no verified adverse 
health effects appear to be on record as a result of 
pesticide residues in groundwater used for drink- 
ing. (Lantz-PTT) 
W88-08979 


GROUND WATER MONITORING AND MITI- 
GATION EFFORTS AT AN INACTIVE TAIL- 
INGS POND IN NORTHWEST MONTANA, 

K. R. Jones. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 69-93. 8 fig, 20 ref. 


Descriptors: *Water pollution control, *Chemical 
treatment, *Industrial wastes, *In situ treatment, 
*Heavy metals, *Chemical precipitation, *Ground- 
water monitoring, *Groundwater pollution, *Lea- 
chates, Performance evaluation, Case studies, 
Groundwater, Montana, Monitoring wells, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Groundwater management, Aquifers, Wastewater 
treatment, Mineral industry, Antimony, Arsenic, 
Sulfides, Lysimeters. 


fluids from an antimony 


poundment was investigated to 

effect on local ground and lagen. water. Batch 

vw | and ee pe be 
antimony arsenic wo 

produced by the tailings. Although high amounts 

of dissolved antimony and arsenic are currently 

available in the pond "nuids through 

intrusion and precipitation, the fo 

impoundment and the unsaturated zone o eedne 

major attenuation for the contaminants of concern. 

Due to concerns relative to the finite cé ities of 


08991) (Author’s abstract) 
‘W88-08996 


AMMONIA AND NITRATE MIGRATION 
FROM VADOSE ng TO THE 


., Laramie, WY. 
“ima bibliographic entry see Field 5G. 


For 
ws 


MEASUREMENT OF HYDROLYSIS RATE 
CONSTANTS FOR EVALUATION OF HAZ- 
ARDOUS WASTE LAND DISPOSAL: VOLUME 
2. DATA ON 54 CHEMICALS, 

Environmental Research Lab., Athens, GA. 

= Ellington, F. E. Stancil, W. D. Payne, and C. 


Tusty. 
Available from the National Technical Information 
Service, S VA. 22161, as PB87-227344. 
A 1987, 1 152 mary, At tn ak Repo: 
ugust " b : rt 
No. a er 15 


Descriptors: *Hydrolysis, *Kinetics, *Path of pol- 

lutants, *Groundwater pollution, *Land 

*Hazardous wastes, Hazardous materials, 

matical studies, Waste Sa 

oem . a ion concentration, 
tical models, Organic 


com- 
an 


To provide input data for a mathematical model to 
estimate potential groundwater contamination 
from chemicals in land sites, hydrolysis 
rate constants oe determined for 31 regulated 
chemicals under carefully controlled conditions. 
Hydrolysis rates were measured under sterile con- 
ditions at precisely controiled temperatures and at 
three pH levels (3, 7, and 11). Conditions were 
adjusted to provide sufficiently precise rate con- 
stants to meet modeling requirements determined 
through model sensitivity tests. In addition to close 
monitoring of temperature and pH, precautions 
were taken to minimize impact of adventitious 
processes. Chemical concentrations as a function of 
incubation time were measured by gas chromatog- 
raphy, liquid chromatography, or ion exchange 
chromatography. Identities and purities of 
chemicals were determined by mass spectrometry 

supplemented, in some cases, by infrared spectrom- 
etry. Hydrolysis rate constants are reported for 54 
———— (Author’s abstract) 


DENSE CHLORINATED SOLVENTS IN 
POROUS AND FRACTURED MEDIA: MODEL 
EXPERIMENTS. 


F. Schwille. 
Lewis Publishers, Chelsea, Michigan. 1988. 146 p. 


Descriptors: *Hydrologic models, *Groundwater 
pollution, *Spills, “Fate of pollutants, *Path of 
pollutants, *Chlorinated h *Model 
studies, Pore size, Infiltration, Porous media, Soil 
water, Saturated soils, Solute transport, Organic 
compounds, Soil properties. 


Dense halogenated solvents are recognized as the 
cause of a large portion of the contemporary 


amounts of solvents have certainly been responsi- 
ble for some of the current large-scale contamina- 
Gon, pectin even a comparatively small leak of 
liquid solvent can cause very extensive contamina- 
tion. cs apemptcperttedeey) pau akg ny nt ve 
compounds are in general: (1) more dense 
viscous than water; (2) not nearly as ———— 
as other organic compounds; OY quite soluble rela- 
tive to the low levels which require regulatory 
action; (4) largely nonsorbing and therefore quite 
mobile in groundwater systems; and (5) rather 
volatile. In ts with physical models 


using 

to lay out the principles governing the spreading of 
chlorinated hydrocarbons (CHCs) in ot pen 
face environment in a plausible manner, the 


the spreading of CHCs na awee 
dlutel; oe ry that 
experiments 
parameters 


uired 

increases as the pore size of the medium jum decreases; 
in the smaller pore size media, the downward 
navinest. f.0 Cie amall comes to a halt 
quickly. It also confirms the fact that CHC com- 
pounds should generally be classified as very vola- 
tile. Few spill studies determine the water content 
of the porous medium. There is a big difference in 
behavior, however, ee eee 
a building where the soil is dry vs in the open 
where the soil is moist. In a dry medium, a given 
CHC can occupy the corners of the pores. It can 
also be held in substantial quantities in a medium 
with small pores. In a wet medium, however, these 

i certain condi: 


Sa peceeny  st-eveseaie > Oe ocean yy ae 
IC in residual saturation. (Lantz-PTT) 


ORGANIC COMPOUNDS AT THE SRP OLD 
BURIAL GROUND FOR LOW-LEVEL RADIO- 
ACTIVE W 

Savannah tied Lab., Aiken, SC. 

S. B, Oblath 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011219. 
Price codes: A02 in copy, ‘A01 in microfiche. 
1987. 5 p, 3 fig, 1 , 6 ref. Contract No. DE- 
ACO09-76SR\ 1. Report No. DP-MS-86-138. 


Descriptors: *Radioactive wastes, *Solid waste 
disposal, *Path of pollutants, *Waste dumps, *Or- 
ganic compounds, *Groundwater monitoring, 
Gann wells, Organic matter, Soil water, 
aoe carbon, Test wells, Land Indus- 
astes, Leachi lonitoring, Groundwater 
palaion, Savannah River Plant, South Carolina, 
umic acids, Mass spectrometry, Monitoring, Gas 
chromatography. 


(RP a 1953 and 1972, the Savannah River Plant 
RP) disposed of its solid, low-level radioactive 
ars hectare shallow land burial site. A 
grid of 63 monitoring wells covering the site were 
Seale wdiadighe eabnaos in the ground- 
water which might e mobility of radion- 
uclides in the soil/water system. Total —_ 
carbon (TOC) measurements were used 
screening method to select which wells should be 
used for oxalates, tri-n-butyl phosphate, and 
EDTA. More thorough analyses were performed 
using gas chromatography and mass spectrometry 
for a number of the wells. Using this procedure 


over 60 compounds were identified. Spent sol- 
vents, scintillation wastes, and decomposing cellu- 
= ap permet deedacll rt ar ory) germ 
None of the com; ere identified as strong 
——- agents which weed enhance migra- 

experiments indicated that as 
Gath ws tale ed Oe tetanic exer tae te bale 
material. These substances were not further char- 
acterized. However, humic materials have been 
implicated in increasing mobility of radionuclides 
in soil/water systems. semanas Ccadeae’s abstract) 
W88-09035 


HUMIC SUBSTANCES REDUCE BIOAVAILA- 
BILITY AND TOXICITY OF CONTAMINANTS, 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

J. F. McCarthy. 

Available from the National Technical Information 
Service, S - VA. 22161, as DE87-009816. 
Price codes: A\ paper copy, AO01 in microfiche. 
No. CONF-870410-24 1987, 20p, 3 fig, 57 ref. 


‘ganic *Humic acids, 
Sioacclmalation. *Toxicity, *Binding, *Aq 


atic 
life peo Mag ym er hnia, Amphi- 
Seertion Fuk Henry ae metals, male’ Pathe of 


poten Organic compounds, Fate of pollutants, 
ater pollution effects, ‘ganic compounds. 


The role of humic substances in the aquatic envi- 
ronment on the availability and toxicity of organic 
and inorganic contaminants is reviewed. Organic 
contaminants associated with humic substances 
appear to be essentially unavailable for uptake by 
amphipods, daphnids, and fish. Acute toxicity of 
these compounds is also diminished proportionally. 
Since the affinity of organic solutes for whee: oy to 
humics is related to their hy hobicity, the 
effect of humic is tt only for 
compounds with octanol-water partition coeffi- 
cients > 100,000. In most cases, association of 
toxic metals with humic substances reduces the 
uptake and toxic effects of the contaminants. How- 
ever, complex interactions among the toxicants, 
humic ligands, other Ph: sagen Ko con and =r Sans go 
cations in solution, and 
biological membranes ati! it difficult to ‘o-gueseal 
ize and predict any reduction in accumulation and 
toxicity of metals. Humic substances may have 
ae on uptake and accumulation of 
their role in altering the 
pollutants. (Author’s abstract) 


APPROACHES TO THE ASSESSMENT OF IN: 
JURIES IL ARISING FROM DIs- 
yom OF HAZARDOUS SUBSTANCES 
Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5C. 
'W88-09046 


SOURCES OF PHOSPHATE WHICH GIVE 
RISE TO EUTROPHICATION IN SOUTH AF- 
RICAN WA’ 

National Inst. for Water Research, Pretoria (South 


Africa). 
H. N. S. Wiechers. 
Available from the National Technical Information 
i i id, VA. 22161, as PB87-225033. 
i 5 in paper copy, AO! in microfiche. 
1985. 11 p, 3 tab, 24 ref. 


Descriptors: *Phosphates, *Water pollution 
sources, *Eutrophication, *South Africa, *Deter- 
gents, Path of pollutants, Domestic wastes, Water 
— prevention, Water pollution control, 

osphorus removal, Industrial wastes, Nonpoint 
pollution sources, Fertilizers, Wastewater treat- 
ment. 


Current knowledge on sources ned y hate which 
give rise to eutrophication in Sou ican waters 
is reviewed, as well as the factors controlling the 
relative contributions from the different sources. 
Sewage and industrial effluents have been identi- 
fied as the major point source contributors to the 
phosphate load on the water environment in South 





Africa. The major sources of phosphate in domes- 
tic wastewater are human excreta and synthetic 
laundry detergents. beeracd can either add or, in 

the case of a red th wo osphate-deficient discharges, 
dilute the te content of cally high 


snl wastewaters typical hgh 
cr predation, feel ea proce oo 
eS ccsesien snl codes i pack- 
and commercial laundries. A 
owpa ban wil significantly reduce 
rap hy on sewage works, but not to 
the fe g Foe nth Bag renee gg ton 
infrastructure 


exists to 
Fersy Foranmal omainden to the phos- 
phate content of their products if desi 
reduce or os remove the phosphate. 
fuse sources of phosphates include: effluents from 
non-sew eee areas, urban runoff, runoff 
from both cultivated and uncultivated land, spring 
and natural waters and both wet and dry atmos- 
pheric precipitation. Accurate and reliable infor- 
mation on phosphate loads and their sources is a 
prerequisite for the planning and —— of a 


eutrophication control pro major 
information need is to estab the soletivg sate 


based on costs and benefits, of removing phosphate 

from synthetic detergents as an shereniive to = 

moving it at sewage works. Basic knowledge 

- needed on mechanisms of phosphate pore 

sncaliee aenbiier tibedh cottmess taraition 

phosp availability through sediment resuspen- 

sion in impoundments. (Geiger-PTT) 

W88-09047 


TREAT- 
National Inst. for Water Research, Pretoria (South 


Africa). 

D. I. Welch, and B. M. van Vliet. 

Available from the National Technical Information 

aga Sprin; VA. 22161, as PB87-232617. 
Price codes: in paper copy, AO] in microfiche. 

1985. 24 p, fie, Ste 92 ref. 


ORGANOHALOGEN FORMATION 
MENT AND CONTRO) 


Descriptors: *Chlorination, *Organic com 
*Water treatment, *Trihal *Disinfec- 
tion, *Organohalogens, Path of pollutants, Ozone, 

Algae, Activated carbon, Aeration, 
Ozonation, Population exposure, Public health, 
Biomass, Adsorption, Drinking water, Public 
health, Chlorine. 


The discovery of the formation of trihalomethanes 
le waters as a direct effect of chlorine 
possible deleterious — ef- 
of small 
The classical Sen 
‘onotiear am Ges. Seeteee waceh alleen te eias ot 
reaction are used to explain the formation of or- 
ganohalogens in practice. Organohalogen precur- 
sors are classified into four categories, namely, 
humic substances, algal biomass and exucecelieler 
products, non-humic compounds, and pollutants. 
Control of organohalogen formation can be 
achieved by three strategies: removal of products; 
removal of precursors; and the use of alternative 
disinfectants. Each strategy is discussed in turn, 
with mention of aeration, coagulation, activated 
carbon adsorption, xidized adsorption, and the 
use of ozone, chlorine dioxide and chasanine oxi- 
dation. (Author’s abstract) 
'W88-09049 


a DYNAMICS IN AQUATIC ECO- 


prviecy Inst. for Water Research, Pretoria (South 
rica). 

For primary bibliographic entry see Field 5C. 
W88-09050 


SOURCES AND FATES OF AQUATIC POL- 
LUTANTS. 

American Chemical Society, Washin Dc. 
Advances in Chemistry Series 216. mitieond 
from a symposium sponsored by the Division of 
Environmental Chemistry at the 190th Meeting of 
the American Chemical Society, Chicago, IL, 
tember 8-13, 1985. 1987. Edited by Ronald A 
Hites and S. J. Eisenreich. 537 p. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Fate of pollutants, *Water pollution 
sources, *Path of pollutants, *Chemical reactions, 
*Air-water interfaces, Marine sediments, Land 
"Sate in Sippaten solids, 
ganic com: 
Ecos Polychlorinated biphenyls, Mass 
cme 


This book ents a holistic approach to aquatic 
— and describes the relationship 
cen phyical mixing rates and chemical reac 
tion rates. Four sections are covered in this 
volume: air-water processes, water column proc- 
net a and case studies. 
three sections emphasize the chemical 
and physica processes comesliing solute behavior 

and fate in air and water. The case studies in’ 
information on these processes into a systemwide 
ees Se eee cee OO ergmle 
chemicals. S include environmental 


pasey ay sna sc Al ape myer gi atic 
wpe 2 (See W88-09066 thru W88.09081) 


W88-09065 


Wisconsin Univ.-Madison. Water Chemistry Pro- 


gram. 
A. W. Andren, W. J. Doucette, and R. M. 
ag 
beers a Fates of Sion, Dada meme 3 


peters 
1987. wen tlie tia Tha 71 ref. 


; *Mathematical models, *Fate of pol- 
lutants, *Organic compounds, *Thermodynamics, 

*Solubility, *Path of ‘pollutants, Solute transport, 
Model studies, Physicochemical properties, Ad- 
vection, —— *UNIFAC method, Diffusion 


A variety of environmental fate models that inte- 
h properties of pollutants 


ive equations 
a . To gst the demand fr mite 

ing ebay eng: Mire ve to 

property estimation py ig gn 

computational 


procedures. recent 
of high quality solubility data for we ae 
organic in possible to evaluate 
for these 

In this work, a brief review of the thermodynamics 
of hydrophobic compound solubility titvanies 
is presented. This review is followed by an exami- 

nation of the UNIFAC activity coefficient predic- 
tion Pomme hy The use of octanol-water partition 
coefficients, total molecular surface areas, and mo- 
lecular connectivity indexes to predict aqueous 
solubilities is then examined, and the resulting cor- 
relations are presented. (See also W88-09065) (Au- 
thor’s abstract) 
W88-09066 


VAPOR-PARTICLE PARTITIONING OF SEMI- 
VOLATILE ORGANIC COMPOUNDS, 
South Carolina Univ., Columbia. Dept. of Chemis- 


try. 

T. F. Bidleman, and W. T. Foreman. 

IN: Sources and Fates of Aquatic Pollutants. 
American Chemical Society, DC. 
1987. p 27-56, 9 fig, 5 tab, 140 ref. 


Descriptors: *Fate of pollutants, *Organic com- 
pounds, *Precipitation, *Water pollution sources, 
Pesticides, *Polychlorinated biphenyls, *Air pol- 
lution, *Path of pollutants, Particulate matter, 
Chlorinated hydrocarbons, Vaporization, Aero- 
sols, Urban areas. 


Pesticides, polychlorinated biphenyls (PCBs), and 
other semivolatile organic compounds (SOCs) exist 
in air as vapors and are adsorbed to particulate 
matter. Estimates of the vapor-particle distribution 


97 


Sources Of Pollution—Group 5B 


and factors influencing it were obtained from high- 
volume sampling experiments using a glass fiber 
filter to collect ee and an adsorbent trap to 
collect vapors. Measur ts of airborne organ- 
ochlorine pesticides and PCBs in four cities over a 
wide temperature range were used to determine 
the partition coefficient A(TSP)/F, where A and F 
are the adsorbent- and filter-retained SOC concen- 
trations (ng/cu m), respectively, and TSP is the 
total particle concentration (micro- 
grams/cu m). Laboratory determinations of 
A(TSP)/F were carried out by equilibrating parti- 
cle-loaded filters at 20 degrees in an airstream 
containing controlled SOC vapor concentrations. 
Field and laboratory 2 SPF 

for most organoc' 

hexachlorobenzene (HCB). The A(TSP), 

was closely correlated with the subcooled liquid 
vapor pressure of the SOCs, but not with the solid- 
phase vapor pressure. pee oer of vapor-parti- 


cle tioning to the atmosph: of 
Sods are discussed. (See also wae 0805) (Aw 


LAKE SEDIMENTS AS HISTORIC RECORDS 
OF ATMOSPHERIC CONTAMINATION BY 
ORGANIC CHEMICALS, 

Toronto Univ. (Ontario). Dept. of Chemical Engi- 
neering and Applied Chemistry 

J. W. Astle, FA. P. C. Gobas. W. Y. Shiu, and D. 
Mackay. 

IN: Sources and Fates of Aquatic Pollutants. 
American Chemical Society, Washington, DC. 
1987. p 57-77, 2 fig, 6 tab, 22 ref. 


Descriptors: *Lake sediments, *Air pollution, *Or- 
ganic compounds, *Dioxin, ‘*Paleolimnology, 
Mathematical models, Path of pollutants, Air- 
water interfaces, Air pollution effects, Model stud- 
ies, Lake Superior, Siskiwit Lake, Particulate 
matter, Absorption, Degradation, Sediment-water 
interfaces. 


A mathematical model is presented that describes 
the variation in i ae — a = a 
persistent organic c'! with time lepth as 
a function of atmospheric concentrations. This 
model may be used to estimate historic atmospher- 
ic concentrations from analyses of sectioned sedi- 
rerciy: Sie earpiece at Aad wmayaie 
late deposition;, rain dissolution, volatilization and 
water column particulate Geposition 
and resuspension, sediment-water diffusion, 


vide a reasonable record of atmospheric concentra- 
tion. Defining surface sediment-air and water-air 
concentration ratios for organic chemicals may be 
feasible. The model is applied to dioxin concentra- 
tion data from Siskiwit Lake on Isle Royale in 
Lake Superior. (See also W88-09065) (Author’s 
abstract) 


W88-09068 


DEPOSITIONAL ASPECTS OF POLLUTANT 
BEHAVIOR IN FOG AND INTERCEPTED 


California Inst. of Tech., Pasadena. Dept. of Envi- 

ronmental Engineering Science. 

J. M. Waldman, and M. R. Hoffmann. 

yon eee and Fates of Aquatic Pollutants. 
ican Chemical Society, Washington, DC. 

1987; P 5 19-129, 15 fig, 5 tab, 104 ref. 


Descriptors: *Aerosols, *Path of pollutants, *Fog, 
*Clouds, *Air pollution, *Water pollution sources, 
Sulfates, Nitrates, Ammonia, Deposition, Theoreti- 
cal analysis, Water pollution control, Air-water 
interfaces, San Joaquin Valley, California, Particu- 
late matter. 


Droplet deposition during fog is shown to play an 
po we role in the removal of — genic 

utants from the atmosphere. Relevant theoreti- 
Pl principles are reviewed. The ineteeh scaveng- 
ing of aerosols and soluble gases coupled with the 
small size of fog droplets results in higher chemical 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


concentrations in fog water than in rainwater. In 
the urban regions of southern California and the 
southern San Joaquin Valley, fog water chemistry 
is dominated by sulfate, nitrate, and ammonium 
ions, which are measured at millimolar levels. The 
formation of fog is shown to accelerate deposition 
rates for water-scavenged atmospheric constitu- 
ents. — stagnation episodes, pollutant remov- 
al by ventilation of valley air requires at least 5 
days, while the enhancement of deposition by fog 
formation leads to pollutant lifetimes on the order 
of 6-12 hours. Thus, in an environment character- 
ized by flat, open landscape and low wind speed, 
droplet sedimentation can be the dominant remov- 
al mechanism of pollutants during Dag to 068) 
nation episodes with fog. (See 

(Author’s abstract} 

W88-09069 


AIR-SEA TRANSFER OF TRACE ELEMENTS, 
Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

R. Arimioto, and R. A. Duce. 

IN: Sources and Fates of Aquatic Pollutants. 
American Chemical Society, Washington, DC 
1987. p 131-150, 6 fig, 3 tab, 34 ref. 


Descriptors: *Trace elements, *Air-water inter- 
faces, *Path of pollutants, *Aerosols, *Pacific 
Ocean, Atolls, Air pollution, Aluminum, Scandi- 
um, Sedimentary cig Ser Heavy metals, Manganese, 
Iron, Cobalt, Cesium, Barium, Cerium, Europium, 
Hafnium, Tantalum, Lead, Zinc, Copper, Seleni- 
um, Cadmium, Thorium, Marine sediments 


At Enewetak Atoll in the tropical North Pacific, 
the atmospheric concentrations of Al, Sc, Mn, Fe, 
Co, Cs, Ba, Ce, Eu, Hf, Ta, and Th are at times 
dominated by mineral aerosols from Asia. peo 
rates of air-sea transfer for several elements 
sentative of mineral aerosols are similar to 
rates of accumulation in sediments over the past 
5000-10,000 years. This similarity im that the 
air-sea transfer of particles is tied to the sedimenta- 
ry cycle. The atmospheric concentrations of Pb, 
Zn, Cu, Se, and Cd are higher than those expected 
from mineral or sea salt aerosols. For these en- 
riched elements, a comparison of air-sea transfer 
rates with their estimated inputs to surface water 
from vertical mixing shows that air-sea transfer 
processes also affect the chemistry of reactive 
trace elements in the ocean. (See also W88-09065) 
(Author’s abstract) 

'W88-09070 


MECHANISMS 
BUTION OF TRACE 


AND LAKES, 
a Univ., Seattle. School of Oceanogra- 


‘or primary bibliographic entry see Field 2H. 
W88-09071 


CONTROLLING THE DISTRI- 
ELEMENTS IN OCEANS 


HYDROPHOBIC ORGANIC COMPOUNDS ON 
SEDIMENTS: EQUILIBRIA AND KINETICS 
OF SORPTION, 


Clemson Univ., ’sc. Dept. of Environmental Sys- 
tems Engineering. 

A. W. Elzerman, and J. T. Coates. 

IN: Sources and Fates of Aquatic rg 3 
American Chemical Society, Washington, DC. 
1987. p 263-317, 12 fig, 3 tab, 137 ref. 


Descriptors: *Organic compounds, *Sediments, 
*Sorption, *Mathematical models, *Path of pollut- 
ants, *Fate of pollutants, *Kinetics, Polychlorinat- 
ed biphenyls, Pesticides, DDT, Aromatic com- 
pounds, Hydrologic models, Bottom sediments, 
Suspended sediments, Thermodynamics, Partition 
coefficients, Model studies. 


Modeling the fate and distribution of hydrophobic 
compounds in aquatic environmental systems has 
received considerable attention. Hydrophobic or- 
ganic compounds are relatively insoluble, nonpolar 
—- that have large octanol-water partition 
cients (log K(ow) > 2). A number of pollut- 

ants of interest are hydrophobic compounds such 
as polychlorinated biphenyls (PCBs), polycyclic 
aromatic hydrocarbons (PAHs), and the DDT 


up of pesticides. Hydrophobic compounds tend 
hwe large partition rob rer onto mg 
and bottom sediments in aquatic systems, a factor 
resulting in significant effects on their distribution, 
fate, — effects. This chapter examines the empiri 

cal, conceptual, and mechanistic par» ie that 
has developed concerning gen 7 of som age 


cent nnd ane clans Mi an ahabas @ a 
derstand the basis for current practical approaches 
and theoretical concepts. Estimation procedures 
and the development of generalized evaluative 
proaches are emphasized. (See also W88-0906 
(Author’s abstract 

W88-09075 


ROLE OF PARTICULATE MATTER IN THE 
MOVEMENT OF CONTAMINANTS IN THE 
GREAT LAKES, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

B. J. Eadie, and J. A. Robbins. 

IN: Sources and Fates of Aquatic Pollutants. 
American Chemical Society, Washington, DC. 
1987. p 319-364, 27 fig, 3 tab, 76 ref. 


Descriptors: *Great Lakes, *Particulate matter, 
ganic compounds, *Resus ion, *Pollutant 
*Paleolimnology, *Pollution histories, 
*Path of pollutants, a it vd 
column, Chlorinated hy 

Pesticides, Lake sediments, 2 Hydroog 

modile, Sediment transport, Bioturbation, 
anak focusing, Fate of pollutants, Sedimentation. 


Particle-contaminant interactions and subsequent 
behavior of the particulate matter control the long- 
term concentration of many compounds in aquatic 
systems. Even in deep systems such as the Great 
Lakes, particle settling times from the water 
column are less than 1 year. After reaching the 
—— one ae weg pe particles — redistribut- 
y episodic cycles of resuspension redeposi- 
tion, resulting in focusing, which is the spatially 
a distribution of contaminants in 
sediments. Bioturbation, coupled with focusing, 
a rovides source material to the resuspendible pool. 
¢ combination of these processes mediates both 
the composition and long-term behavior of con- 
taminants in these lakes. (See also W88-09065) (Au- 
thor’s abstract) 
‘W88-09076 


SEDIMENTS AS ARCHIVES OF ENVIRON- 
ladies pian School of Public and 
iniv. 
Environmental Aff 
M. J. Charles, ay A. Hites. 
IN: Sowices and Fates of —— Pollutants. 
ashington, DC. 


American Chemical Society, 
1987. p 365-389, 11 fig, 71 ref. 


Descriptors: *Lake sediments, *Core logging, 
*Pesticides, *Heavy metals, *Pollutant cycling, 
*Paleolimnolo *Pollution histories, *Path of 
pollutants, Po! yehlorinated biphenyls, Hazardous 
materials, Bottom sediments, Great Lakes, Dioxin, 
Mercury, Lead, Aromatic compounds, Hydrogen 
ion concentration, Air pollution, Carbon, Fate of 
pollutants, Water pollution sources. 


Retrospective measurements of dated sediment 
cores can be used to determine the effect of regula- 

tions to control environmental inputs of hazardous 
chemicals. Sediment cores have been used to re- 
construct histories of environmental contamination 
by mercury, lead, polycyclic aromatic hydrocar- 

bons en dioxins, polychlorinated biphenyls 
(PCBs), DDT, octachlorostyrene, pH, and carbon 
particles. These measurements have shown that 
most anthropogenic chemicals first appeared in 
sediments at the turn of the century at the time of 
the industrial revolution in most of North America. 
Industrial growth after World War II also resulted 
in inputs of pollutants such as PCBs and dioxins. 
Recent decreases in the levels of several contami- 
nants may have occurred because of environmental 
awareness and the onset of environmental regula- 

tions. Inputs of banned pollutants continue, howev- 
er, because of recycling of contaminants in the 


environment and ran ttmospheric trans- 
port. (See also wes ones) other's a *s abstract) 
'W88-09077 


CHEMICAL LIMNOLOGY OF NONPOLAR 
ORGANIC CONTAMINANTS: POLYCHLORI- 
NATED BIPHENYLS IN LAKE angers a 
Minnesota Univ., Minneapolis. Dept. o! 

Mineral Engineering. 


S. J. Eisenreich. 
IN: Sources and Fates of oe a ae 3 
Chemical 


American 
1987. p 393-469, 23 fig, 12 tab, 145 ref. 


rs: *Limnology, “Organic com compounds, 
inated biphenyls, *Resuspension, *Fate 
liutants, *Water pollution sources, ee ated 
pollutants, *Great Lakes, Sorption, 
matter, Organic carbon, Sediment 
water interfaces, Bottom sediments, 
solids, Hydrologic models, Air pollution, 
pollutants, Lake Superior. 


mri. 


vehet ee = sy atic Whevice of polychlorinated 
y’ in juperior permits an 
evaluation of the chemical limnology and environ- 
as fate of acme organi ae 
ving similar physicoc! roperties in 
lakes. The range of ph ~ pale 
(e.g., Henry’s law constant K(H) and the octanol- 
water partition coefficient K(ow)) describing the 
fate of the 50-100 PCB observed in the 


water transport processes dominate their aquatic 
behavior. PCBs likely enter the lake during intense 
episodes of precipitation Gonenens of particles) 
and are subsequently lost during longer periods of 
volatilization. ng in puts and water column 
concentrations suggest that the atmosphere is now 
a sink for PCBs previously deposited. Resuspen- 
sion of bottom sediment and pore water containing 
PCBs dominate internal cycling. Sorption and sub- 
sequent removal of les to the bottom are 
important lake detoxification processes. The ob- 
Jog K(p), where 
po edad oe ae geome log SS, where 
SS is suspended solids, may be explained by mixed- 
particle —— of differing organic carbon 
content and binding of PCBs to colloidal or; 
matter. The estimated residence time of PC 
Lake Superior implies an efficient removal ream. 


stract, 
W88-09078 


FATE OF SOME CHLOROBENZENES FROM 

THE NIAGARA RIVER IN LAKE ONTARIO, 

National Water Siclarch Inst., Burlington (Ontar- 

io). Environmental Contaminants Div. 

B. G. Oliver. 

IN: Sources and Fates of Bo nar Pollutants. 
: - : hi DC. 


American Chemical Society, 
1987. p 471-489, 4 fig, 9 tab, 58 ref. 


Descriptors: *Chlorinated hydrocarbons, *Ben- 
zenes, *Great Song *Fate of pollutants, *Bioac- 
cumulation, Fish, Invertebrates, Sedimentation, 

Lake sediments, Bottom sediments, Water pollu- 
tion effects, Rivers, Physical properties, Industrial 
wastes, Lake Ontario, Niagara River, Benthos. 

Pollution of the Niagara River with chemical 
wastes has led to severe contamination of Lake 
Ontario. This chapter discusses the behavior of 
five chlorobenzenes in the Niagara River, in the 
river plume, and in Lake Ontario. The importance 
of sedimentation and volatilization on chemical 
pathways in the lake has been assessed. Bottom 
sediments are shown to contain the bulk of the 
chlorobenzenes that remain in the lake. The physi- 
cal processes that affect the concentration distribu- 
tion of chlorobenzenes in bottom sediments are 
explained, together with processes that affect the 
desorption rates of chinebanaie from sediments 
and biouptake of chlorobenzenes by benthic inver- 
tebrates. The contamination of fish and other biota 
is reported, and contaminant trends in sediment 





cores and biota are discussed. (See also W88- 
09065) (Author’s abstract) 
W88-09079 


CYCLES OF NUTRIENT ELEMENTS, HYDRO- 

PHOBIC ORGANIC COMPOUNDS, AND 
(ALS IN CRYSTAL LAKE, 

Wisconsin Univ.-Madison. Water Chemistry Pro- 


BE. Armstrong, J. ee ye > = SS 
Swackhamer, and M. M 

IN: Sources and ae of “Aquatic Pollutants. 
American Chemical Society, Washington, DC. 
1987. p 491-518, 6 fig, 5 tab, 48 ref. 


Descriptors: *Cycling nutrients, *Organic com- 
pounds, *Metals, *Lakes, *Path of pollutants, *Par- 


ticulate matter, S sediments, Lead, Iron, 
Carton, Nitrogen, horus, Silicon, Polychlo- 
rinated biphenyls, Geoc , Lake sediments, 


Sediment-water interfaces, Crystal Lake, Wiscon- 
sin. 


Measurements of the chemical composition and 
fluxes of particulate matter were used to assess the 
particle-mediated. cycling of selected nutrient ele- 
ments, hydrophobic or; compounds, and 
metals in Crystal Lake, located in north central 
Wisconsin. The absence of surface water input 
simplified the analysis of in-lake cycles. Sediment 
incorporation and accumulation fluxes were calcu- 
lated on the basis of an —— of negligible 
sediment focusing. Removal of Pb210 was rapid 
with negligible recycling, and Po210 was partly 
recycled in the water column. The nutrient ele- 
ments (C, N, P, and Si) contained in deposited 
particles were partly recycled (approximately 
50%) into the water column, but most of the P 
recycled was si uently redeposited through 
interaction with Fe(III) formed near the sediment- 
-water interface. Hydrophobic organic compounds 
such as polychlorinated biphenyls (PCBs) were 
also removed rapidly to the sediment-water inter- 
face by particle deposition but apparently returned 
partly to the water column during le incor- 
poration into surface oo ah though PCBs 
were partly returned to the sediments by — 
tion, recycling from bottom sediments 
the residence time of PCBs in the water rong 
Differences among chemical constituents in parti- 
a fluxes were regulated by differences 
biogeochemical processes. (See ray W88-09065) 
(Author's abstract) 
W88-09080 


PESTICIDES: MINIMIZING THE RISKS. 
For primary bibliographic entry see Field 5C. 
W88-09082 


PRINCIPLES GOVERNING ENVIRONMEN- 
TAL MOBILITY AND FATE, 

California Univ., Davis. Dept. of Environmental 
Toxicology. 

J. N. Seiber. 

IN: Pesticides: Minimizing the Risks. American 
Chemical Society, Washington, DC. ACS Sympo- 
sium Series 336. 1987. p 88-105, 1 fig, 4 tab, 40 ref. 


Descriptors: *Fate of pollutants, 
*Mathematical models, *Path of pollutants, 
*Leaching, *Bioaccumulation, Physicochemical 
Cota as Leachates, Mathematical studies, Bio- 
ical magnification, Prediction, Model studies, 
Pesticide kinetics, Air pollution, Adsorption. 


*Pesticides, 


During the past several years, much attention has 
been devoted to understanding the physical and 
chemical properties, processes, and principles gov- 
erning the environmental behavior and fate of 
chemicals. The goal is to be able to predict how 
chemicals behave before release occurs and to use 
this capability in the design and regulation of 
chemicals proposed for use in pest control and 
other environmental applications. This effort has 
included improving the data base of key physical 
and chemical properties, understanding the proc- 
esses which underlie movement to air, biota, and 
groundwater, and developing models for predict- 
ing mobility and persistence. The modelling ap- 
proach is illustrated with examples of pesticide 
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volatilization from water and the fate of pesticides 
in aquatic field use situations. The role of field 
experiments in validating predictive models is also 
discussed. (See also W88-09082) (Author’s ab- 
stract) 

W88-09083 


EVALUATION OF PESTICIDES IN GROUND 
WATER. 


ooo DC. 


American 
Chemical Society, Miami Beach, Florida, April 28- 
May 3, 1985. 1986. Edited by Willa Y. Garner, 

Richard C. Honeycutt, Herbert N. Nigg. 573 p. 


a : *Pesticides, *Fate of pollutants, *Path 
of pollutants, *Groundwater pollution, *Ground- 
water, Agricultural chemicals, Monitoring, Pesti- 
cides, Model —_— co = one Toxicity, Sorp- 
tion, Degradation, Le; 


Aspects of the factors that impinge on groundwat- 


er contamination from mp rey pesti- 


> 
ment Er pragen Aeredbese pr egula. 
try spect. Spatial variety of pesticide Srp 
tion b degradation pone Ae characteris- 
tics affecting pesticide 
er, reproductive and developmental toxicity risk 
assessment, safety evaluation of pesticides in 
groundwater, and fate of aldicarb in Wisconsin 
groundwater were detailed. Other topics discussed 
included complexity of contaminant dispersal in a 
karst geological system, 1,2-dibromoethane in two 
soil profiles, case studies of two groundwater con- 
legal proc (Sac WARIO thru W¥8-09119) 
See W88-09090 thru W88-09119) 
Wv88-09089) (Wood-PTT) 
orp 





PROCESSES AND FACTORS AFFECTING 
TRANSPORT OF PESTICIDES TO GROUND 
WATER, 

Posman 5 sat State Univ., Pullman. Dept. of Agron- 
omy and Soils. 

H. H. Cheng, and W. C. Koskinen. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 2-13, 2 fig, 47 ref. 


Descriptors: ‘*Pesticides, ‘*Pesticide transport, 
*Fate of pollutants, *Path of pollutants, *Soil con- 
tamination, *Groundwater pollution, *Groundwat- 
er, Soil profiles, Pollutants, Vadose water, Soil 
horizons, Sorption, Degradation. 


The process of transporting pesticides down 
through the soil horizons and vadose zone into the 
groundwater is affected by a number of other 
processes taking place in the soil profile. The sorp- 
tion process can retard or retain the chemicals 
from moving with leaching water. The commonly 
used pesticides, mostly being organic chemicals, 
can be degraded partially or completely to inor- 
ganic end products by chemical, photochemical, or 
biochemical means. The degradation processes re- 
duces or eliminates the presence of pesticides in the 
environment. Pesticides can also be transported to 
the atmosphere by volatilization or to surface 
water by runoff from soil, or be removed from soil 
by plant uptake. Whether circumstances for trans- 
port of pesticides to groundwater exist will depend 
be ae a combination of factors including the nature 
the pesticide chemical, the properties and condi- 
tions of the soil, and climatic and environmental 
variables. Realistic assessment of the potential for 
transport of pesticides to groundwater must in- 
clude simultaneous evaluation of all the processes 
and factors that may impact the transport process. 
(See also W88-09089) (Author’s abstract) 
W88-09090 


Sources Of Pollution—Group 5B 


SOIL CHARACTERISTICS AFFECTING PESTI- 
CIDE MOVEMENT INTO GROUND WATER, 
Agricultural Research Service, Beltsville, MD. 

C. S. Helling, and T. J. Gish. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 14-38, 5 fig, 4 tab, 77 ref. 


Descriptors: *Pesticides, *Pesticide transport, 
*Fate of ages *Path of = *Soil con- 
pore oa ‘Groundwater pollu *Groundwat- 

» *Soil properties, Pollutants, Adsorption, De- 


Soohlion, Volatility, Runoff, Plant 
uptake, Model studies, Mathematical equations, 
Atrazine, Leaching. 


Processes that modify a transport of 
ticides one soe soil and in undwater include 

Se Pm volatilization, 

, and plant u processes, in turn, 
are are affected by pled a climate, pesti- 
cide properties, and agricultural practices. A 
screening model based on the convection-disper- 
sion equation (assuming Ist-order ) was 
used to rank several soil properties that may affect 
atrazine leaching. Transport was most retarded by 
low hydraulic conductivity and high soil organic 
matter content; increased bulk density attenuated 
leaching to a lesser extent. A literature survey, 
with emphasis on atrazine, aldicarb, and DBCP 
(pesticides that have leached to groundwater), 
tended to confirm that sandy soils (with high hy- 
draulic conductivity and low organic matter) were 
usually associated with leaching. Restricted drain- 
age led to lateral subsurface movement or occur- 
rence of residues in perched groundwater. At the 
other extreme, ion graphy allowed rapid re- 
charge and high ility ity of pesticide leaching. 
(See also wee toes) (Author’s abstract) 
W88-09091 


DETERMINING UNCERTAINTY IN PHYSI- 
CAL PARAMETER MEASUREMENTS BY 
MONTE CARLO SIMULATION, 

— h Triangle Inst., Research Triangle Park, 


D. W. Coy, G. A. Kew, M. E. Mullins, and P. V. 
Piserchia. 


IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 39-60, 9 fig, 2 tab, 20 ref. 


Descriptors: *Chemical transport, ‘*Statistical 
methods, *Monte Carlo method, *Path of pollut- 
ants, *Physical properties, *Data interpretation, 
*Errors, Pollutants, Mathematical studies, Statis- 
= Mathematical equations, Vapor pressure, Sol- 
ubility. 


A statistical approach, often called Monte Carlo 
simulation, was used to examine propagation of 
error and to better characterize the uncertainty 
associated with measurement of several parameters 
important in predicting environmental transport of 
chemicals. These are vapor pressure, 
water solubility, octanol-water partition coeffi- 
cient, and ‘volatilization from water’ (based on the 
ratio of laboratory-measures volatilization from 
water’ (based on the ratio of laboratory-measured 
volatilization rate constant to oxygen reaeration 
rate constant for a specific system). Column chro- 
matographic and high pressure liquid chromato- 

graphic (HPLC) met! oe are replacing more tradi- 
tional equilibrium methods (e.g. shake flask, isoten- 
iscope) for measuring the first three ters. 
The newer methods tend to underpredict aqueous 
solubility and vapor pressure and overpredict octa- 
nol-water partition coefficient, although deviations 
for both the equilibrium and dynamic systems are 
similar. Measurement error proves not to be nor- 
mally distributed, with differing bias for each pa- 
rameter. For ‘volatilization from water’, determi- 
nations of the ratio of rate constants for com- 
pounds whose Henry’s Law constant equals or 
exceeds 1,000 torr/mole/liter typically report 95% 
confidence limits equal to 5 to 10% of the ratio. 
Analysis of a regression approach often used to 
determine the ratio suggests underestimation of 
both ratio and its variances. Monte-Carlo simula- 
tion did confirm underestimation of the ratio but 
suggests variances may be underestimated by a 
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factor of 2.3. Using this statistical approach in 
other cases might allow an investigator to choose 
levels of a peonnes (e.g. drinking water standard) 
knowing the waceteaiety associated with the 
choice, or the converse. (See also W88-09089) (Au- 
thor’s abstract) 

W88-09092 


QUANTIFYING PESTICIDE ADSORPTION 
AND DEGRADATION DURING TRANSPORT 
THROUGH SOIL TO GROUND WATER, 

Cornell Univ., Ithaca, NY. Coll. of Human Ecolo- 


W Z. Zhong, A. T. Lemley, and R. J. W; 
IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 61-77, 4 fig, 5 tab, 18 ref. 


Descriptors: ‘Pesticides, “Pesticide transport, 
*Adsorption, *Degradation, *Fate of pollutants, 
*Path of pollutants, *Experimental design, *Soil 
contamination, Pag erry Faye = Ground- 
water, Pollutants, Model lies, Mathematical 
equations, Aldicarb, Soil columns. 


A rapid experimental method and a basis for ana- 
lyzing the results are described that will allow 
quantitative determination of pesticide adsorption 
and degradation during displacement through soil. 
A soil column methodology employing commer- 
cially available equipment developed for high-pres- 
sure liquid chromatography studies was used to 
investigate the movement and transformation of 
aldi , aldicarb sulfoxide and aldicarb sulfone. 
Analytical solutions to the convection-dispersion 
equation that included description of linear adsorp- 
tion and first-order transformation were used to 
interpret the data. Experiments were conducted in 
two soils, at two flow velocities, in sterile and non- 
sterile conditions, and at two initial influent con- 
centrations to demonstrate the usefulness of the 
method and to define the adsorption and microbial 
and chemical conversion of aldicarb better. The 
apparent diffusion coefficient was determined for 
the particular leaching conditions in each of the 
thirteen experiments using the measured chloride 
breakthrough curve and derived equations. Ana- 
lytical solutions to transport equations that consid- 
er adsorption and pesticide transformation simulta- 
neously, when used in concert with appropriate 
soil column —— offer substantial promise 
for the study of the fate of organic chemicals in the 
environment. The method presented provides a 
protocol which can be generalized for the study of 
ticide in soil. (See also W88-09089) (Wood- 


W88-09093 


GEOHYDROLOGY OF A FIELD SITE: STUDY 
OF PESTICIDE MIGRATION IN THE UN- 
SATURATED AND SATURATED ZONES OF 
—, PLAIN, SOUTHWEST GEOR- 


a Survey, Doraville, GA. Water Re- 
sources Di 

S.C. Chane. 

IN: Evaluation of Pesticides in Ground ae. 
American Chemical Society, Washington, DC 
1986. p 78-99, 8 fig, 1 tab, 22 ref. 


Descriptors: *Path of pollutants, *Pesticides, *Pes- 
ticide transport, *Fate of pollutants, *Soil contami- 
nation, *Groundwater pollution, *Groundwater, 
Saturated soils, Aeration zone, Geohydrology, 
Pollutants, Aldicarb, Georgia, Leaching, On-site 
investigations. 


A 10-acre area of a peanut field in southeastern 
Lee County, Georgia, was selected to investigate 
the migration of the pesticide aldicarb in the un- 
saturated and saturated zones, and to assess the 
potential for degradation of the groundwater re- 
source. The hydrogeologic framework was deter- 
mined from sample cuttings, a continuous core, 
and geophysical logs obtained from test wells 
drilled in the field, and from bimonthly and con- 
tinuously recorded water-level measurements. The 
study site is underlain, in descending order, by the 
undifferentiated residuum, which forms the water 
table aquifer, and by the Ocala Limestone, the 
Clinchfield Sand, and the Lisbon Formation of 


Eocene age, which form the Upper Floridan aqui- 
fer. Geohydrologic data indicate that in the area of 
be 2 study site, I ctstadenam pong consists 
of an upper and a lower le zone; the upper 
eable zone is hydraulically connected to the 
water table aquifer. Precipitation en! the resi- 
dum generally moves downward and recharges the 
Upper Floridan aquifer. Water recharging the 
Upper Floridan aquifer moves laterally downgra- 
dient to points of natural discharge and to pumping 
centers. Because of the hydraulic connection be- 
ooo OS porn and bor a aqui- 
er, potential exists for pesticides to migrate 
into the groundwater system. (See also W88-09089) 
(Author’s abstract) 
W88-09094 


SPATIAL VARIABILITY OF PESTICIDE 
SORPTION AND DEGRADATION PARAM- 


ETERS, 

Florida Univ., Gainesville. Dept. of Soil Science. 
P. S. C. Rao, K. S. V. Edvardsson, L. T. Ou, R. E. 
Jessup, and P. Nkedi-Kizza. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 100-115, 6 fig, 2 tab, 41 ref. 


Descriptors: *Pesticides, *Pesticide transport, 
*Path of pollutants, *Fate of pollutants, *Soil con- 
tamination, *Sorption, *Degradation, Pollutants, 
Florida, Georgia, Spatial variability, Soil proper- 
ties, Organic carbon. 


Data were collected at two field sites, one in 
Florida and the other in Georgia, to evaluate the 
variability in pesticide concentrations and in pesti- 
cide sorption and degradation parameters. The ob- 
served variability can be attributed to intrinsic 
factors resulting in imposed variability. Data are 
presented to demonstrate the predominant effects 
of the method of pesticide ae and tillage 
operations in introducing significant extrinsic vari- 
ability in pesticide connie. Variability in- 
troduced at the soil surface may persist as the 
pesticide leaches to deeper depths. At both field 
sites, a close relationshi; ip was found between the 
spatial variations in soil organic carbon content 
and pesticide sorption coefficients. At the Georgia 
field site, small variations (coefficient of variation 
< 30%) were noted in measured pesticide degra- 
dation half-lives in soil samples collected from 
several locations and four morphologic horizons. 
Spatial patterns in pesticide pn and —. 
tion parameters did not correspo: 

boundaries of the soil series. ies th also we W88-05089) 
(Author’s abstract) 

W88-09095 


APPLICATIONS OF SURFACE GEOPHYSI- 
CAL METHODS TO GROUND WATER POL- 
LUTION INVESTIGATIONS, 

Weston (Roy F.), Inc., Edison, NJ. Raritan Center. 
For primary bibliographic entry see Field 7B. 
'W88-09096 


DRASTIC: A SYSTEM TO EVALUATE THE 
POLLUTION POTENTIAL OF HYDROGEO- 
LOGIC SETTINGS BY PESTICIDES, 

= Water Well Association, Worthington, 


OH. 
L. Aller, T. Bennett, J. H. Lehr, and R. Petty. 
IN: Evaluation of Pesticides in Ground Water. 


American Chemical Society, Washington, DC. 
1986. p 141-158, 3 fig, 10 tab, 15 ref. 


Descriptors: ‘*Pesticides, *Pesticide transport, 
*Fate of pollutants, *Geohydrology, *Groundwat- 
er pollution, *Data interpretation, Pollutants, Eval- 
uation, Prediction. 


A methodology is described which allows the pol- 
lution potential of any area to be systematically 
evaluated anywhere in the United States. The 
system, which optimizes the use of existing data, 
has two major portions: the designation of mappa- 
ble units, termed hydrogeologic settings, and the 
su ition of a relative ranking system called 

STIC. nent ay od settings incorporate 
the major hydrogeologic factors which are used to 
infer the potential for pesticides to enter ground- 


100 


water. These factors, which form the acronym 
DRASTIC, include depth to water, net recharge, 
aquifer media, soil media, topo, ite conduct impact of 
the vadose zone and hydraulic conductivity of the 
aquifer. The relative ranking scheme uses a combi- 
nation of weights and ratings to luce a numeri- 
ee ee ee i aoe 
pose = areas with respect to pollution po- 
tial. (See also W88-09089) (Author's abstract) 
W88-09097 


HYDROGEOLOGIC INVESTIGATIONS OF 
PESTICIDE SPILLS, 

Geraghty and Miller, Inc., Tampa, FL. 

R. E. Moon, and C. D. Henry. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 159-168, 2 tab, 7 ref. 


Descriptors: ‘*Pesticides, ‘*Pesticide transport, 
*Path of pollutants, *Groundwater pollution, 
*Monitoring wells, ae Water pollu- 
tion, Pollutants, Monitoring, Wells, Drilling. 


Groundwater contamination by pesticides occurs 
under two distinct situations arising either _ 
widespread agricultural use of from a specific point 
source loss. Point source loss of pesticides or wills 
which are — associated with the manufac- 
ture or disposal of pesticides, were studied. The 
— contamination commonly stems —- 
— pipes, used drums, lagoons, landfills, and 
with streams on plant property. Hydrogeologic 
investigation is condected to identify the vertical 
and horizontal extent of contamination so that ulti- 
mately the contamination can be isolated and the 
aquifer remediated. The regulatory and hydrologic 
requirements of a monitoring plan consist of four 
basic elements: problem identification, health and 
safety requirements, monitor-well network design, 
and drilling and well-installation techniques. Sug- 
gestions for identifying the rene ag problem in- 
cluding review of the site history, geology and 
hydrogeology, definition of previous waste yo 
al practices and those of adjacent sites, and field 
reconnaissance with various techniques are pre- 
sented. The design of a monitoring well network 
and the methods available for the drilling and 
installation of monitoring wells are detailed. (See 
also W88-09089) (Wood- 
W88-09098 


MONITORING GROUND WATER FOR PESTI- 
IES, 


Environmental Protection Agency, Washington, 
DC. Office of Pesticide Programs. 

S. Z. Cohen, C. Eiden, and M. N. Lorber. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 170-196, 1 fig, 1 tab, 68 ref. 


Descriptors: *Pesticides, *Water quality control, 
*Monitoring, *Path of pollutants, *Groundwater 
pollution, Water pollution, Pollutants, Monitoring 
wells, Agricultural chemicals, Sampling, Water 
sampling, Soil sampling, Data collections. 


At least 17 pesticides have been found in ground- 
water in a total of 23 states as a result of agricultur- 
al practice. These results were obtained throu; 
three different types of monitoring studies: (1) 
large-scale retrospective; (2) small-scale retrospec- 
tive; and (3) -scale pros — Retrospective 
studies survey areas where t Ne in ques- 
tion has already been used. Prospective studies 
involve intensive field investigation in which the 
pesticide is applied and monitoring begins at time 
zero. soil core data are at least as impatient 
as groundwater data. The ability to draw m 

ful conclusions from large-scale studies is greatly 
diminished unless the studies have a statistical, 
stratified design. The three study types are de- 
scribed, and soil sampling and well construction 
guidelines are suggested. A summary of data on 
pesticides found in groundwater as a result of 
agricultural practice classified by pesticide type, 
number, amount and location in the states is pre- 
sented. Findings on Alachlor, Aldicarb, Atrazine, 
Bromacil, Carbofuran, Cyanazine, DBCP, DCPA, 
1,2-Dichloropropane, Dinoseb, Dyfonate, EDB, 





Meeps, Metribuzin, Oxamyl, Simazine, and 
oa ay were reviewed in detail. (See 
lao Wee ws: 9) (Wood-PTT) 


FIELD, LABORATORY, AND MODELING 
STUDIES ON THE DEGRADATION AND 
TRANSPORT OF ALDICARB RESIDUES IN 


NC. 


: Evaluation of Pesticides in Ground Water. 


American Chemical Society, Washington, DC. 
1986. p 197-218, 4 fig, 3 tab, 26 ref. 


Descriptors: *Pesticides, *Pesticide a 
*Fate of pollutants, *Carbamate ® 

of pollutants, *Aldicarb, *Soil contamination, 
*Groundwater pollution, Degradation, Saturation 
ee ee ee 
ies, G mo 


Research conducted on the movement and degra- 

dation of aldicarb residues in the unsaturated and 
pe cnr fm ho tod ten nae 
affected by soil and hydrogeological 
conditions, and agricultural 








climatic 
results are presented of unsaturated and saturated 
zone field studies conducted in 16 states over a 
period of six years in which approximately 20,000 
soil and water samples were collected. Results 
from laboratory degradation studies are also in- 
cluded. Computer m was used to illustrate 
po effects of variables suc! ag soil field capacity, 
organic matter, pesticide application timing, 
and climatic conditions on the potential for aldi- 
carb residues to reach groundwater. These experi- 
mental and modeling studies show that in most 
areas aldicarb residues degrade in the upper por- 
tion of the unsaturated zone. In the relatively few 
areas where aldicarb residues reach groundwater, 
the primarily lateral movement of 
and the continuing degradation us 
uae ete anion cs one ee 
water near treated fields. (See also 'W88-09089) 
(Author’s abstract) 
W88-09100 


FATE OF ALDICARB IN WISCONSIN 
GROUND WATER, 
Wisconsin Univ.-Madison. of Soil 
J. M. Harkin, F. A. Jones, R. Rahal EI K. 
a and D. G. Kroll. 
: Evaluation of Pesticides in Ground — 
ty, Washington, DC 


poeta ome Chemical Socie 
1986. p 219-255, 8 fig, 10 tab, 46 ref. 


Descriptors: *Pesticides, *Pesticide transport, 
*Fate Of pollutants, *Path of pollutants, *Carba- 
mate pesticides, *Aldicarb, *Groundwater pollu- 
tion, Seecnatinieer movement, Degradation, Ag- 
ricultural chemicals, Sand, Leaching, Seasonal var- 
iation, Hydrolysis, Water temperature, Model stud- 
po em eat ee fhe models, Wisconsin, Sensitivity 
lysis. 


Small amounts of aldicarb sulfoxide and sulfone 
leach through sandy soils to shallow groundwater 
in Central Wisconsin fields where aldicarb is ap- 
plied to irrigated potatoes. Leachate residue con- 
centrations decrease with application rates and 
later application time. The pattern of leaching 
through soil and the levels detectable in ground- 
water are invariably highly erratic. Leaching 

occurs mainly di the late summer and fall ot 
years of wer Sar, oth residue concentrations 
im groundwater occur later in a zone near the 
water table. These levels dissipate as this zone is 
overlain with uncontaminated leachate, but resi- 
dues disappear at rates faster than can be ascribed 
to dilution and di _ due to natural ground- 
water movement. groundwater movement is 
complicated by meinen Sie fluctuations and flow 
perturbation caused by water extraction for irriga- 
tion. Residue attenuation is apparently accelerated 
by hydrolysis in the alkaline groundwater and deg- 
radation by a variety of groundwater-inhabiting 
bacteria. The groundwater alkalinity increases 
with depth and fluctuates seasonally, rising in 
summer with CO2 in the water, which dissolves 
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Foruntous wrk he cy cma ith yo 
ly vary wi ground- 
perature, which ranges from 3-4 C in 

February-March to 20-21 C in August near the 

water table but remains at 12-14 C 10 m deep in the 

aquifer. This complex i ws of factors prevents 
accurate prediction of the fate of aldicarb residues 
in the groundwater by mathematical modeling on 

the basis of available data. Sensitivity analysis indi- 
cates that rates are the crucial deter- 
minant of occurrence and persistence — 
water. (See also W88-09089) (Author (Author’s ) 

'W88-09101 


COMPLEXITY OF CONTAMINANT DISPER- 
SAL IN A KARST GEOLOGICAL SYSTEM, 
Pennsylvania State Univ., University Park. Dept. 
of Entomology. 

D. A. Kurtz, and R. R. Parizek. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 256-281, 11 fig, 3 tab, 7 ref. 


Descri : *Path of ae he of 
ants, Karst, — =. 


pee og A 
water, Water po! 
drology. 


liut- 
|water 
~ pollution, Pollutants, 
ifers, Pennsylvania, S 
lution, Flow discharge, Geohy- 





be exchanged among surface water, soilwater, and 
groundwater flow systems. Concentrations of a 
marker compound found in spring apne — 
vee of a creek, and groundwater 

ells located adjacent to Log tam creek i 
pe mg rocesses. Water from residential walls 
peer near each other and located downstream 

aw site contained the marker 
compound at different levels ranging from 5 to 22 
ppt in 1984. Concentrations found in 1977/78 were 
similar to those found in 1984 in some houses but 
were different in others. Evidence is presented that 
show barriers to subsurface water flow exist in the 
form of geological structures, of subsurface water 
table divides and ee directions, and of water 
flows within groundwater basins of various sizes, 
all of which c! 1 the potential flow of contami- 
nants and limit dispersion possibilities. The con- 
taminant bor have entered the more regional car- 
bonate aquifers by natural streambed leakage, by 
infiltration induced by groundwater pumpage, or 
by nearby sewage sludge disposal. (See also W88- 
08089) (Author's abstract) 


Lenin (EDB) IN TWO SOIL 


California Dept. of Food and Agriculture, Sacra- 
mento. 

D. W. Duncan, and R. J. Oshima. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 282-293, 3 fig, 6 tab, 15 ref. 


Descriptors: ‘*Pesticides, *Pesticide transport, 
*Fate of pein, *Path of pollutants, *Soil con- 
tamination, * dwater pc *Ethylene di- 
bromide, “So profiles, Statistical analysis, Organ- 
ic carbon, Soil properties. 


Soil properties and Ethylene Dibromide (EDB) 
concentrations were measured at two locations 
with histories of EDB applications. The objective 
was to explain the presence of EDB residues in a 
well near one location and the lack of residues in a 
well near the other location. The soil profile was 
sampled at each location from the surface to 

water, and groundwater samples were col- 
lected at the profile base. A combination of statisti- 
cal analyses (stepwise linear regression and dis- 
criminant analyses) was applied to soil data to 
interpret differences within each location. Maxi- 
mum EDB concentrations were found at location 1 
between 0 and 0.98 meters and ranged from 0.3 to 
12.5 ppb, correlating with organic carbon. Loca- 
tion 1, composed of a silty clay, contained a deeper 
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band of EDB lying between 2.35 and 2.98 meters 
below soil surface. Within the band, EDB concen- 
trations ranged from 0.2 to 0.6 ppb. The presence 
of this deeper band was not aioe with = 
measured variables, including or —— 

may represent —— EDB. fumigant ba 
found between 0 end 0. .46 meters at location 2 and 
was correlated with organic carbon. EDB was not 
found in deeper soil layers of location 2, which 
was characterized as a more coarsely textured soil 
than location 1. to groundwater was 5.2 and 
4.0 meters at locations 1 “| 2 respectively, and 
EDB was not detected in water sampled at the 
profile bases. (See also W88-09089) (Author's ab- 


stract) 
W88-09103 


CHEMICAL AND MICROBIAL DEGRADA- 
TION OF 1,2-DIBROMOETHANE (EDB) IN 
FLORIDA GROUND WATER, SOIL, AND 
SLUDGE, 

eg Univ., Gainesville. Pesticide Research 


R. A. Weintraub, G. W. Jex, and H. A. Moye. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 294-310, 10 fig, 2 tab, 29 ref. 


Descriptors: *Pesticides, *Fate of pollutants, *Soil 
contamination, *Groundwater pollution, . ao 

— *Sludge, *Chemical 

al nm, *1,2-Dibromoethane, Chenin 

half hi fe, Pollutants, Florida, Temperature effects, 

Hydrolysis. 


The chemical and microbial degradation of 1,2- 
dibromoethane (EDB) in the subsurface environ- 
ment was studied in laboratory incubations of 
groundwater, soil suspensions and sludge suspen- 
sions. EDB was determined to have a chemical 
half-life of 1.5 to 2 years in Florida groundwaters 
(22 C). Rate constants for degradation determined 
at elevated temperatures were used to obtain ex- 
trapolated values via Arrhenius kinetics. Hydroly- 
sis is the major mode of degradation, giving ethyl- 
ene glycol and bromide ion, and is not pH-depend- 
ent between pH 4 and 9. Formaldehyde, an oxida- 
tion product of ethylene glycol, was shown to be a 
degradation product during extended incubation at 
elevated tures. Concentrations of 1 to 2 

Ln of EDB were anaerobically degraded to eth- 

lene by either methanogenic or facultative sludge 
ts sheesh deve; estas Plast soils examined 
were nearly incapable of yore tyr under 
these conditions. (See also W8 ) (Author’s 


OF SELECTED PESTICIDES 
AND HERBICIDES THROUGH COLUMNS OF 
SANDY LOAM, 
Acurex Corp., Mountain View, CA. 
V. Lopez-Avila, P. Hirata, S. Kraska, M. 

and J. H. Taylor. 

IN: Evaluation of Pesticides in Ground Water. 
American emical Society, Washington, DC. 
1986. p 311-328, 10 fig, 3 tab, 24 ref. 


*Pesticides, *Pesticide transport, 
*Loam, *Path of pollutants, *Herbi- 
hing, *Groundwater pollution, Lysi- 
meters, ‘Lathe Leachates, Adsorption. 


Several available models simulating mobility of 
chemicals through soils are currently being evalu- 
es by the Environmental Protection Agency-Las 
by conducting a laboratory apr e va in 
Vinh lysimeter columns con —— 
at levels corresponding to agricultural yoo en are 
irrigated with water at a constant rate for 30 days. 
Leachate samples collected daily from the lysime- 
ter columns and soil cores obtained at the comple- 
tion of the experiment are analyzed for the test 
chemicals. The observed concentrations are com- 
pared with the model predictions. However, prior 
to initiation of the actual lysimeter experiments, a 
small-scale experiment using 3 columns 4.8 cm ID 
by 50 cm height was performed to establish break- 
through volumes of the test chemicals, to ascertain 
whether the selection of the test chemical was 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


appropriate, and to determine if the analytical 
methods were adequate. The six chemical selected 
were: dicamba, 2,4-D, atrazine, diazinon, pentach- 
lorophenol, and lindane. From the scale ex- 
periment it is observed that the distribution of the 
test chemicals and the order in which they were 
leached in the three soil columns were in excellent 
agreement. Good correlation between the value of 
the organic carbon normalized adsorption coeifi- 
cient and the movement constant for atrazine, dia- 
zinon and pentachlorophenol suggests that the 
ee through the soil column can be predict- 

poh mee tion data; this not the case for 

lindane. (See x 'W88-09089) (Wood-PTT) 

W88-09105 


PRINCIPLES OF MODELING PESTICIDE 
MOVEMENT IN THE UNSATURATED ZONE, 
Cornell sony Ithaca, NY. Dept. of Agronomy. 
R. J. W 

IN: Ev: Gare of Pesticides in Ground we 
American Chemical Society, Washington, DC. 
1986. p 330-341, 27 ref. 


Descriptors: *Pesticides, *Pesticide 
*Fate of . *Path of pollutants, * del 


The basic principl 
chemical and biologi 
pesticide fate in unsaturated soil are reviewed. The 
mathematical approaches taken to integrate these 
processes, including diffusion, convection, sorp- 
degradation and volatilization, are presented. 
Deterministic and stochastic models formulated to 
describe these processes in a soil-water pesticide 
system are contrasted and evaluated. oe 
pesticide models for research or managemen’ 
cous Gidtates the Gequas of vesshetion ear att h 
these ppoen— Boag my The aoe, of each 
type of modeling approach to consider pesticide 
fate in spatially variable field systems is discussed. 
It is concluded that the manner in which current 
pesticide models should be used, the reliability of 
their predictions and the direction of future pesti- 
cide ae efforts must be seriously questioned 
because there is every indication that the current 
models are not universally reliable and there is 
almost no proof of their credibility in the field. It is 
shown that no pesticide model exists that has been 
men a to estimate consistently and accurately the 
— distribution of pesticide con- 
ps sehr in unsaturated zone regardless of 
the resolution used to represent the basic principles 
in the model, and whether the model falls into the 
research or management category. It follows that 
current models should be used only to compare the 
relative, not absolute, behavior of pesticides in 
field soils and it is, therefore, suggested that the 
approach taken to modeling pesticide fate in un- 
saturated soils must change. It is suggested that a 
stochastic, rather than deterministic, approach be 
considered when modeling water and chemical 
movement in the unsaturated zone. (See also W88- 
09089) (Wood-PTT) 


ASSESSMENT OF 
GROUND WATER CONTAMINATION POTEN- 
TIAL: USING A PESTICIDE ROOT ZONE 
ZONE (PRZM) FOR THE UNSATURATED 


Environmental Protection some. Washington, 
DC. Office of Pesticide 

M. N. Lorber, and C. K. 

IN: Evaluation of Pesticides” in Ground ~ 
American Chemical Society, Washington, DC 
1986. p 342-365, 5 fig, 8 tab, 22 ref. 


Descriptors: *Pesticides, *Pesticide t rt, 
*Fate of pollutants, *Path of pollutants, *Model 

studies, *Data interpretation, *Groundwater pollu- 
tion, *Aeration zone, Leaching, Carbomate pesti- 
cides, Aldicarb, Groundwater, North Carolina, 
Wisconsin, Degradation, Simulation, Soil types, 
Sand, Loam, Irrigation effects. 


The Pesticide Root Zone Model (#RZM) was used 
to evaluate the potential of aldicarb to leach 


through soil and contaminate groundwater in three 
use sites: tobacco grown on a sandy loam soil in 
North Carolina and potatoes grown on a sandy 
loam and a loamy sand in Wisconsin. Calibration 
with the use of field data on these sites allowed 
field values of aldicarb decay rate and partition 
coefficient to be estimated. term simulations 
then permitted evaluation of the effect of soil 

date of ae go and irrigation on the 
potential of aldicarb in these use sites. Results 
showed little to no potential for eine on the 
sandy loam soils, but significant | on the 
loamy sand, with between 1 and 19% of applied 
aldicarb leaching below 2 meters, and six-month 
plume solution concentrations as high as 103 ppb at 
two meters. Application later in the season re- 
duced leaching by about one-half, and $5 0009) 
increased leaching 3-5 times. (See also W8 
(Author’s abstract) 

W88-09107 


MODELING PESTICIDE MOVEMENT IN THE 

UNSATURATED ZONE OF HAWAIIAN SOILS 

UNDER AGRICULTURAL U: 

Hawaii Univ., Honolulu. Dept. of Agronomy and 
Sciences. 


R. E. Green, C. C. K. Liu, and N. Tamrakar. 
IN: Evaluation of Pesticides in Ground wee 
American C Society, Washington, DC 
1986. p 366-383, 7 fig, 3 tab, 37 ref. 


Descriptors: ‘*Pesticides, *Pesticide transport, 
*Path of pollutants, *Model studies, *Groundwater 
os *Soil mth pr per *Aeration zone, 
eats, Leaching, Mathematical 


ong Deron, Convection, Agronomy, 
n, Sorption, Hawaii. 


Two instances of pesticides leaching to ground- 
water were examined by modeling approaches 
which incorporated appropriate pesticide inputs to 
the soil, measured pesticide sorption ts 
and water balance calculations based on actual 
rainfall and estimated evapotranspiration and 
runoff. First; an analytical model was used to ex- 


amine movement of DBCP (1,2-dibromo-3-chloro- © 


propane) which was accidentally spilled near a 
deep well on Oahu. The model features the con- 
vective-dispersive solute transport equation with 
an pe Seay boundary condition which approximates 
volatile losses over time from a soil layer near the 
surface. The second study examined DBCP move- 
ment under pineapple culture. The analysis com- 
bined a two-dimensional analytical model, to com- 

pute the time varying distribution and dissipation 
of DBCP in the plow layer, and a 

numerical model to simulate both water and 
DBCP movement in a layered profile below the 
surface layer. Both modeling efforts were only 
moderately successful in predicting pesticide con- 
centration profiles, as evidenced by a comparison 
of computed and measured DBCP concentrations 
with depth, but the results were useful in assessing 
the impact of key processes and in identifying data 
requirements for future modeling efforts. Model 
calculations and laboratory experiments both 
showed that sorption coefficients for long-term 
DBCP residues were much larger than was indi- 
cated by conventional batch be era measure- 
ments. Thus, conventional pre rediction of the leach- 
ing and volatilization of DBCP residues requires a 
better understanding of sorption mechanisms. (See 
also W88-09089) (Author’s abstract) 
W88-09108 


EVALUATION OF PESTICIDE TRANSPORT 
DITIONS, © MODELS UNDER FIELD CON- 


California’ Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences 

W. A. Jury, H. Elabd, L. D. Clendening, and M. 
Resketo. 

IN: Evaluation of Pesticides in Ground “= 
American Chemical Society, Washington, DC 
1986. p 384-395, 6 fig, 2 tab, 19 ref. 


Descriptors: ‘*Pesticides, *Pesticide transport, 
*Path Of pollutants, *Model studies, Soil contami- 
nation, or mes effects, Fate of pollutants, Field 
tests, Sp er irrigation, Mathematical equations, 
Adsorption, Leaching. 


Two field experiments investigating the sage of 
pesticides leached by sprinkler i 
es In the first pag cares : ro fs of chlonde 


and napropamide, a modera' 
de. War eaviied ‘o's 5 be Wald bo Coloeeie 
which was subsequently leached with 25 cm of 
water low in chloride over a two-week . Soil 
core samples were taken at 36 locations to 300 cm 
and were analyzed in 10 cm increments for chlo- 
ride and pesticide. Sepretaly 7 a Se Pe 
ticide recovered in the cores was found within 20 


y 
between 20 and Ie ae steed ae ae 
tion of = applied chemical moved without ad- 

In the second experiment, conducted on 
14 plots at the same site, the soil surface was 
sprayed with a mixture of four chemicals (bromide, 
bromacil, napropamide and prometryn) and irrigat- 
ed for two weeks by sprinkler irrigation. Field- 
wide leaching behavior was similar to that of the 
earlier experiment, with the 
chemicals 

lit concentration 


and depths ing those hed by bromide, 
proac reac y 
the mobile chemical. it is concluded that 


ry 

scribing the location of the adsorbed 

chemical, but are unable to predict 

the portion which b the adsorption sites. 
(See also W88-09089) 

'W88-09109 


FIELD VALIDATION OF GROUND WATER 
MODELS, 

Wisconsin Univ.-Madison. Dept. of Geology and 
Geophysics. 

M. P. Anderson. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 396-412, 7 fig, 22 ref. 


Descriptors: *Groundwater, *Pesticides, *Pesti- . 
cide transport, *Path of pollutants, *Model studies, 
Calibrations, Case studies, Groundwater pollution, 
Mathematical equations, Model testing, Carbamate 

Aldicarb, Wisconsin, Pollutants, Aer- 
ation zone, Path of pollutants. 


Procedures for calibrating flow models and con- 
taminant transport models are outlined and some of 
the difficulties frequently encountered during cali- 
bration are discussed. An example of a contami- 
nant transport model applied to a problem involv- 
ing aldicarb migration in groundwater in Wiscon- 
sin is also presented. be tag gh in input param- 
-_ including quantifying the source 
degradation characteristics in the subsurface, 
pe the heterogeneous nature of the porous materi- 
al that constitutes the aquifer, often make field . 
calibration of groundwater models difficult. The 
amount and concentration of contaminants enter- 
ing the groundwater system depend, not only on 
the amount gees the land surface, but also on 
uptake and chemical reactions occurring in the 
unsaturated zone so, ideally, a groundwater model 
should be linked to a model of the unsaturated 
zone. Aquifer heterogeneities influence the config- 
uration of the velocity field ~ may be critical to 
the proper quantification of contaminant move- 
ment, but there is no consensus among researchers 
on the proper way to simulate dispersion of con- 
taminants in groundwater. Modelers must confront 
the fact that most groundwater models are de- 
signed to simulate two-dimensional flow fields 
when in reality many groundwater contamination 
roblems are three-dimensional. Groundwater 
low problems can generally be simplified to two 
dimensions, but it appears doubtful that three-di- 
mensional contaminant plumes can be represented 
adequately by two-dimensional models. The ex- 
of collecting sufficient three-dimensional 
ield data to validate a three-dimensional model is 
prohibitive for most studies. (See also W88-09089) 
ood: 


W88-09110 





TWO GROUND WATER CONTAMINATION 
PROBLEMS: CASE STUD! 


: Evaluation of Pesticides in Ground Water. 
American Chemical , Washington, DC. 
1986. p 530-540, 1 tab, 15 ref. 


: *Pesticides, *Groundwater pollution, 
*Water pollution sources, *Path of pre 
*Water quality control, saan Goes 
Groundwater, Case studies, New York, Drinking 
water, Industrial wastes, Oxamy]. 


In New York State, three types of chemicals are 
nS on a a 

vents, petroleum products, pesticides. Two 
Cars comes, onatiae St ing sandy 


by industrial plant were detected, Tis esa 
tapi ompeel im w 
Bea! well aad spring rater 


market. (See also W88- 


CONSIDERING PESTICIDE POTENTIAL FOR 
REACHING GROUND WATER IN THE REGIS- 
TRATION pot PESTICIDES, 

Environmental Protection A; , Washington, 
DC. Office of Pesticide An 

S. M. 

IN: Evaluation of Pesticides in Ground Water 
American Chemical Society, Washington, DC 
1986. p 548-557, 7 tab, 13 ref, append. 





reach groundwater w app! 

agricultural conditions was described although re- 
sults were not presented. (See also W88-09089) 
(Wood-PTT) 
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ENVIRONMENTAL SAMPLING FOR HAZ- 
| send WASTES. 


‘or primary bibliographic see Field 7B. 
Was-o9120 = 


ASSESSING i ON 
Washington State Dept. fEeolo Eeolony, Ol 

oO 
= poeey bibliographic entry see Catered 


NEW WAYS OF ASSESSING SPATIAL DISTRI- 
BUTIONS OF POLLUT. 
wees Univ., CA. ee baahe 

‘or primary entry see 
W88-09127 


EVALUATION OF GROUND-WATER CON- 
TAMINATION ASSOCIATED WITH THE USE 
OF ORGANIC SOLVENTS AT ROMANSVILLE, 
PENNSYLVANIA, 

For primary bibliographic entry see Field 7A. 
W88-09138 


TRICHLOROETHYLENE OCCURRENCE AND 
GROUND-WATER RESTORATION IN 
STUDY. ANISOTROPIC BEDROCK: A CASE 
SMC Martin, Inc., Ne ag Forge, PA. 

D. L. Kraus, and 


National W Well i 
Sieoe, OF. 1983. p 76-81, 8 fig, 2 ref. 
Descriptors: *Water llution treatment, *Ground- 

of pollutants, *Trichlor- 


<a rb camer solvents, Monitor- 
ing, Pennsylvania. 


Peay rac apg (TCE), an industrial solvent, 


Pp 
County, Pennsylvania, for the clean 
-water contamination with TC! 
of soil investigation at this site, the 
of TCE at the surface was identified and removed. 


ward discharge zones in 
= creek off-site. (See also W88-09129) (Fried- 
W88-09139 


DETECTION, CORRECTION AND RESTORA- 
TION OF MINING SOLUTIONS IN A CON- 
MINE, AQUIFER AT AN IN SITU URANIUM 
For primary bibliographic entry see Field 5G. 
W88-09147 


VOLATILIZATION OF ORGANIC COM- 
POUNDS FROM UNCONFINED AQUIFERS, 


tal 
JA. pK ghey 9 P. M. Gschwend. 


Sources Of Pollution—Group 5B 


IN: Proceedings of the Third National Symposium 
on Aquifer nae ge a Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thingtoa, OH. 1983. p P 327-333, 6 fig, 2 tab, 32 ref. 


of pollutants, Groundwater pol pollution, —_ 
management, gradation, Predictions, 
earth interfaces, Saturation zone, Goounaeelie es re- 
charge, Ficks Law, Henrys Law, Benzene, Tolu- 
ene, Trichloroethylene. 


Sources hazardous volatile organic compounds 
pn include een ose cleaners, landfill lea- 
chates, and an aquifer is contaminated 


under 
model, based on Fick's Law and Henry's Law, was 
developed to make predictions about vertical 
transport of volatile organic com from shal- 
low aquifers. Volatilization in the laboratory stud- 
ies was limited by transport through the saturated 
zone, but ey on was relatively vl Some 
preliminary ta were represented showing 
elevated concentrations (relative to the atmos- 
phere) of benzene, toluene and trichloroethylene i in 
the soil air above an ler receiving recharge 
from a sewage rapid infiltration site. This result is 
consistent with volatilization of these organic con- 
taminants from the water to the atmosphere. A 
Se ae ee oe ae Sees 
delineating the vertical distribution of VOC in a 
continuous unsaturated- to-saturated profile) before 
the importance of volatilization is fully known. 
(See also W88-09129) (Friedmann-PTT) 
W88-09168 


ADSORPTION AND MOVEMENT OF ORGAN- 
IC POLLUTANTS, 
Oklahoma State Univ., Stillwater. Dept. of Geolo- 


gy. 

A. W. Hounslow. 

IN: Proceedings of the Third National Symposium 

on por Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 

thington, OH. 1983. p 334-346, 12 fig, 1 tab, 36 ref. 


Descriptors: 

*Mathematical equations, *Organic compounds, 
*Adsorption, *Solute transport, *Prediction, Mass 
transfer, Advection, Biodegradation, Solvents, Sol- 
ubility, Soil physical properties, Isotherms. 


This paper describes adsorptica, outlines the meth- 
ods used to quantify it and to shows how it is 
incorporated in the mass transport equations used 
to describe and/or predict pollution movement. 
The primary purpose of the mass transport equa- 
tion is to determine the concentration of a pollut- 
ant at a specified place after a specified time. The 
four process incorporated into this equation are 
advection, disperison, m, and adsorp- 
tion. Adsorption is generally considered to be the 
result of two processes, a lack of affinity of the 
solute for the solvent or an affinity of the solute for 
the solid. The first explains the i relationship 
between adsorption and solubility; the second in- 
cludes the various + ae of surface phenomena 
such as physical ig oy chemisorption and 
exchange adsorption. shapes of adsorption 
isotherms may give some insight as to the nature 
and possibly the mechanics of the adsorption inter- 
actions. One of the more confusing issues that may 
confront an investigator trying to obtain an ap- 
proximation to an m coefficient is the di- 
versity of units used in various equations. (See 
also W88-09129) (Friedmann-PTT) 

W88-09169 


*Path of Pollutants, *Adsorption, 


MONITORING AND MATHEMATICAL MOD- 
ELING OF CONTAMINATED GROUND- 
WATER PLUMES IN PALEOFLUVIAL ENVI- 
RONMENTS FOR REGULATORY PURPOSES, 
For primary bibliographic entry see Field 7A. 
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W88-09171 


PRACTICAL GEOHYDROLOGICAL ASPECTS 
OF GROUND-WATER CONTAMINATION, 

W. D. Shepherd. 

IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thington, OH. 1983. p 365-372, 5 fig, 1 tab, 23 ref. 


Descriptors: *Oil spills, *Solute transport, *Geohy- 
drology, ‘*Cleanup, *Groundwater pollution, 
*Path of pollutants, Aquifer ement, Satura- 
tion zone, Capillary flow, Plumes, Waste recovery. 


This paper attempts to deal with some important 
facets of underground contamination resulting 
spills of petroleum products for those con- 
cerned with transport of such contaminants. Mis- 
ms are dealt with to clarify differences 
between textbook concepts and field performance 
and requirements. Principles of contaminant move- 
ment are ——s the —— ae goer 
zones. Concepts of phase-separated product, capil- 
lary forces and lateral spreading of product are the 
of contaminant plumes reviewed. Also dis- 
cussed are soluble plumes, loss and recovery volu- 
metrics, products recovery measures and other 
mitigative measures. The review is not intended to 
educate technical experts, but to afford a better 
of the varied geohydrological: as- 
pects of underground peony vs par for 

newly involved in cleanup and environmental e 

forts related to land spills. (See eo W88-09129) 


riedmann- 
W88-09172 


DIRECT MEASUREMENT OF GASOLINE 


FLOW, 

K-V Associates, Inc., Falmouth, MA. 

For primary bibliographic entry see Field 7B. 
W88-09175 


BIODEGRADATION POTENTIAL OF 
GROUND-WATER BACTERIA, 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

For primary bibliographic entry see Field 2F. 
W88-09176 


HYDROGEOLOGIC INVESTIGATIONS OF 
FAILURE MECHANISMS AND MIGRATION 
OF ORGANIC CHEMICALS AT WILSON- 
VILLE, ILLINOIS, 

For primary bibliographic entry see Field 5E. 
W88-09177 


OIL SPILL CHEMICAL DISPERSANTS: RE- 
SEARCH, EXPERIENCE, AND RECOMMEN- 
DATIONS. 

— Society for Testing Materials, Philadel- 


Fer pe , Primary bibliographic entry see Field 5G. 


IMMENDED METHODS FOR TESTING 
OF DISPERSED 


Battelle Pacific Northwest Labs., Sequim, WA. 
Marine Research Lab. 


For primary bibliographic entry see Field 7B. 
W88-09199 


COMPARISON OF THE FATE AND ECOLOGI- 
CAL EFFECTS OF DISPERSED AND NONDIS- 
PERSED OIL IN A VARIETY OF INTERTIDAL 
HABITATS, 

Field Studies Council, Pembroke (Wales). Oil Pol- 
lution Research Unit. 

J. M. Baker, J. H. Crothers, D. I. Little, J. H. 
Oldham, and C. M. Wilson. 

IN: Oil Spill Chemical Dispersants: Research, Ex- 
perience, and Recommendations. A Symposium 
Sponsored by ASTM Committee F-20 on Hazard- 
ous Substances and Oil Spill Response, West Palm 
Beach, FL, Oct. 12-13, 1982. ASTM, Philadelphia, 


PA. 1984. p239-279, 14 fig, 7 tab, 17 ref. 


Descriptors: *Fate of liutants, *Oil, *Water pol- 
areas, *Ecological effects, 


plied to marked plots on rocky shores, a salt 
marsh, an intertidal sea-grass bed, and sand and 
mud flats. The treatments included a variety of oils 
and the dispersants BP 1100 WD, BP 1100X, Cor- 
exit 8667, and Corexit 7664, applied directly to the 
intertidal plots. — from treatments b+ interti- 
dal rock suggested that leaning had or oil deposi- 
tion followed by dispersant rg 
effect than dispersant cl 
and small winkles. On the salt a= Nae oil or oil 
y dis eaning 

duced the density of the perennial grass. S; 
oe Hubbard and the annual plant 

. Dispersant alone had relatively little effect 
“ vegetation. On the sea-grass bed, al! 
variability was high, all treatments reduced 
es cover of the sea-grass Zostera noltii 

lornem. Sediment hydrocarbon analysis indicated 

little long-term retention of applied Ol (whether 

it treated or not) in the salt marsh mud 

muddy sand on a waterlo intertidal flat. 
enun! in the sea-grass bed its and in the 
Gao aaah on toate aedtien, NaMee tala die 
persant-treated oil was, in some cases, retained at 
Fs ro amend oy gma (See also 
88-09183) (Author’s abstract) 
'W88-09200 


TIDAL AREA DISPERSANT PROJECT: FATE 
AND UNDISPERSED OIL IN 


TEST SPILLS, 
paves home Coll., Brunswick, ME. Hydrocarbon Re- 
D.S. eae Cc Foster, J. R. Hotham, D. Vallas, 
S. Gilfillan. 


and E. 

IN: Oil Spill Speeient Dagens ts: Research, Ex- 
—— and tions. A ot Hazard 

ponsored by ASTM Committee F-20 on 
ous Substances and Oil Spill Response, West Palm 
Beach, Florida, October 12-13, 1982. “ASTM, 
ewer pty Pennsylvania. 1984." p 280-298, 9 fig, 
, 14 ref. 


Descriptors: *Tidal waters, *Dispersants, *Fate of 
pollutants, *Oil spills, *Maine, Field tests, Littoral 
zone, Oil — Oil, Mixing, Mollusks, Hydro- 
carbons, In: areas, Sediments. 


In 1981, an oil spill field experiment in Maine 
assessed the effects to the benthos of dispersant 
used in nearshore oil spills. Three test plots, 60 by 
100 m, were set up, each with an upper and a 
lower intertidal sampling area. There were also 
five subtidal sampling stations in water depths 
from 5 to 20 m. Soctihot sare bo on elated 
reference plot. One plot was exposed to 945 L ere 
gal) of Murban crude oil released on an ebbing tide 
within containment booms and cleaned up by con- 
ventional mechanical methods 24 h later. The third 
plot was ex to 945 L of Murban crude oil 
premixed with 94 L (25 gal) of a widely wenats 
self-mix nonionic dis 

ed oil was discharged om a 2-h 
high water slack tide. During disc! 
gates augmented natural energy to i 
worst-case scenario for + ir of the benthos to 
the complete dispersal of a nearshore oil spill. 
During and after Boreecsrn dispersed oil in water 
was monitored fluorimetrically. Total integrated 
exposure of dispersed oil to the bottom at both 
upper and lower sampling areas was 30 to 40 ppm/ 
h. Discrete water samples were also taken for 
other analyses. Dispersed oil in water reaching the 
bottom had lost most of the hydrocarbons more 
volatile than n-C17 compared with dispersed oil in 
water sampled at the same time near the surface. 
Petroleum retention by intertidal sediments and 
bivalves measured one week after the spill was less 
in areas exposed to di oil than in areas 
exposed to untreated oil. (Author’s abstract) 
W88-09201 


TRANSFERASE L 

PHATE DEHYDROGENASE IN TWO INTER- 
TIDAL BIVALVES, MYA ARENARIA AND MY- 
TILUS EDULIS, 


Bowdoin Coll., Br 
Lab. 





ick, ME. Marine Research 
For ‘primary bibliographic entry see Field 5C. 
'W88-09202 


COMPARATIVE FATE OF CHEMICALLY DIS- 
PERSED UNTREA’ OILS IN AN 
ARCTIC NEARSHORE ye Mes 


Florida, 
Philadelphia, Pennsylvania. 1984, ? 338-360, 8 fig, 
1 tab, 15 ref. 


: *Fate of pollutants, *Dispersants, *Oil 

lution, *Arctic zone, *Littoral zone, *Cape 

*Baffin Island, ee areas, « i, Chisaiieal 

treatment, Hydrocarbons, Oil spills, Chemical 

analysis, Com: studies, Benthic environ- 
ment, Water pollution treatment. 


The distribution and environmental fate of petrole- 
um hydrocarbons introduced into the nearshore 
ps cepa of Hatt, imental discharges of 
luring two contro pe ed ofa 
Venezuelan Tisgmelitt arede 
pene Maa pe ona + conden ans 
page cre eens 


hh: 
chromatographic mass spectrometry 
examine several h i 
sediment trap, surface floc, and benthic animal 
} ety tad eaten f oil spilled _ 
tion, eens w re) in two 
ec ly sur- 
Pavey a wy are drawn about the weathering 
of oil in the two scenarios, transport of low and 
high molecular — hydrocarbons into 
water column and their the sedimenta- 
tion of oil, the incorporation of oil into the. sedi- 
ment via sedimentation on to the surface floc and 
direct penetration of the sediment/water interface, 
= the uptake and depuration of untreated and 
ly dispersed oils by seven of filter 

feeders and deposit feeders in the su benthos. 
aden der dae 3-3 ear ailie ten aglls, Gane webs 
noticeable lack of significant biodegradation of oil 
in the water column and in the sediments in either 
Seentanor: There was no chemical evidence for 

existence of biodegradation as a removal mech- 
anism within the short-term period (3-wk) after the 
spill. Degradation of petroleum n-alkanes resulting 
in the loss of n-alkanes relative to isoprenoid and 
other highly branched alkanes was observed in all 
animal species. Rapid de, tion of alkanes ap- 
parently only occurs in vivo. For reasons not yet 
understood, the animals in the study area did not 
acquire oil at levels directly related to the water 
column levels, possibly because the animals slowed 
or ceased | water because of the high 
levels of in the water. (See also W88-09183) 
(Author’s oot 
W88-09205 


MATHEMATICAL MODEL FOR PREDICTING 
THE ECOLOGICAL IMPACT OF TREATED 
AND UNTREATED OIL SPILLS, 

Ross (S.L.) Environmenal Research Ltd., Ottawa 
(Ontario). 

For primary bibliographic entry see Field 5C. 
W88-09208 


METAL AND RADIONUCLIDE CONCENTRA- 
TIONS IN L-LAKE SEDIMENTS, 

D. C. Adriano, W. G. Burkman, J. w. Bowling, 
and C. L. Strojan. 





ot Rocieparl Renssech ot Be 


Poeany SRO-819-17, at p 7-11, 1 Be, 2 tl 2 = 
*Mi 


*Radionu- 
Manganese, See: See Sak Coat: 


ment contamination, Organic matter, Cesium ra- 
dioisotopes, Litter, South Carolina. 


The cycling of iron, and other metals 


can have important eco! 
acidic southeastern 


River Eco Laboratory. DOE 
Report SRO-819-17, (1986). p 17-22, 4 fig. 


Descriptors: *Path of pollutants, *Cesium radioiso- 
topes, *Strontium radioisotopes, *Plutonium ra- 
*Cooling ponds, *Lake morphology, 
*Ecos Radionuclides, Bioaccum 
Plants, Macrophytes, Water column, Chemical 
analysis, Bio studies, Sivtops Savannah 
River Pl Plant, South Carolina, Nuclear industry. 


Although radionuclide cycling studies have been 
performed in Pond B, Par Pond and other lake and 
habitats on the Savannah River Plant, there 

ve been few studies di to estimate total 
radionuclide i ies or ies in vari- 
ous components of these ecosystems. Because in- 
ventory data were lacking for SRP lakes and for 
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comensienn diben Di general. 9 uty wes iinet 
in 1983 to inventory the 90-Sr, 137-Cs and 239,240- 
Pu contents of Pond B sediments and biota. The 
radionuclide inventories in the sediments were de- 
termined from randoml: 


Fe. 


macrophytes. As would be expected from 
[ween pe reg te Fo felative to Cs, 

ion of the total 90-Sr inventory is 
the water column. Approximately 10% 
Sr inventory is in the water column, 
1% of the 137-Cs inventory is present in 
For both 90-Sr and 137-Cs, a significant fraction 
the total inventory is contained in the macro- 
phytes. The 137-Cs inventories in the water 


ih 


‘ 
As 


ie 
[ 


g 


pheric deposition 

tions to the Pu contents of 
also W88-09211) (Lantz-PTT) 
W88-09214 


SETTLING RATES OF PLUTONIUM-BEAR- 
ING PARTICLES IN POND B, 

Argonne National Lab., IL. 

K. A. Orlandini, J. W. Bowling, and J. E. Pinder. 
IN: Annual Report of Ecological Research at the 
Savannah River Ecology Laboratory. DOE 
Report SRO--819-17, (1986). p 23-27, 2 "hs, 1 tab. 


Descriptors: *Particulate matter, *Cooling ponds, 

*Settling velocity, *Plutonium radioisotopes, 
*Sedimentation, ‘*Path of Sn Water 
column, Mixing, Cycling, Seasonal variation, Sa- 
vannah River Plant, South Carolina, Yttrium ra- 
dioisotopes, Equilibrium, Chemical analysis. 


Previous research has demonstrated an annual 
cycle in the 239,240-Pu inventories in the water 
column of Pond B. Research is currently being 
conducted in Pond B to determine the relative 
of: (1) changes in particle ; 
remobilization rates; 


in 239,240-Pu inventories. The initial research has 
a (1) an evaluation of the importance of 
particle adherence to macrophytes in reducing Pu 


isotope 90-Y in the water column. Stron- 
tium-90 has a half-life of 28 years. Yttrium-90 has a 
half-life of 64 hours. The soluble 90-Sr decays to 
insoluble 90-Y which adsorbs to particles in the 
water column. If there is no settling of particles, 
then the 90-Sr and 90-Y contents of the water 


data suggest an average partic’ 

proximately 0.02/d with the ot nay being 
greater in March than in June. Loss rates of 0.02/d 
indicate a residence half-time for particles of ap- 
proximately 35 days in the upper 3 m of the pond. 
The suggested faster settling rate in March is oppo- 
site to that required to produce the observed 
239,240-Pu contents of surface waters. Particle loss 
rates of approximately 0.02/d are consistent with 
the rates of decline of 239,240-Pu inventories from 
March through September. (See also W88-09211) 
(Lantz-PTT) 

W88-09215 
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ENVIRONMENTAL CHEMISTRY OF SODIUM 
ON: OTOCHEMICAL 


IN: Annual Report of Ecological Research at the 
Savannah River Ecology Laboratory. DOE 
Report SRO--819-17, (1986). p 28-33, 4 fig, 3 tab. 


i : “Path of pollutants, *Fate of, Hut- 
ants, *Chemical analysis, *Degradation, * 
— *Sodium tctrapheny Iboron, Diphenyl- 
borinic acid, Photolysis, Chemical reactions, Or- 
ganic matter. 


Several studies inv: the fate and effects of 
sodium Senpheagineees (NeTPB) in the environ- 


the trndice on photochenca 


pie hotolysis of tetraphenylboron and DPBA in sun- 
it 


are slow but are significantly 
natural photosensitizers i 


increased by 
in stream water. Dissolved 


with i 
creasing with increasing dissolved O2 con- 
centration. (See also W88-09211) (Lantz-PTT) 
W88-09216 


POLYCYCLIC AROMATIC HYDROCARBONS 
IN SRP AQUATIC SEDIMENTS, 

G. L. Mills, and D. Norton. 

IN: Annual Report of nag Research at the 
Savannah River Ecology Laboratory. DOE 
a No. SRO--819-17, 1986). Pp 3437, 2 fig, 1 


Descriptors: *Path of pollutants, *Coal wastes, 

*Aromatic com *Sediments, *Hydrocar. 
bons, *Savannah River, *Aquatic soils, Coal mines, 
Organic compounds, Mine wastes, Benzo-a- 
pyrene, South Carolina, Savannah River Plant. 


Although numerous studies have addressed the 
problem of inorganic contaminants associated with 
pee from coal piles, little information is available 
on contamination by — compounds, includ- 
ing polycyclic aromatic hydrocarbons (PAH), that 
are wn to be present in coal. During the past 
year, the Savannah River Laboratory began a 
study 00 determine the input of PAH front coal 
pile runoff in the 400 D-Area to the atic sys- 
tems on the Savannah River Plant (S and the 


and analyzed. In addition, sediments 
Som 10 locations in the Savannah River, including 
sites above and below the lock at the city of 
Augusta, as well as locations above, adjacent to 
and below the SRP, have been collected. Several 
of the priority pollutant PAH were found in all of 
the samples analyzed from the SRP streams. 
—- (BaP) was present in the highest 

trations, ranging from 8.3 to 170.2 ng/g 
(pd). The biological activity of BaP has been 
studied extensively; it is both mutagenic and carci- 
nogenic. Although several PAH are present in the 
sediments of the coal pile retention basin (CRCP), 
the higher molecular weight 5- and 6-ringed com- 
pounds, including BaP, were not detected. Con- 
versely, BaP was the only PAH detected in the 
sediment sample taken from the 400 D-Area fly ash 
basin. Although runoff from coal piles and ef- 
fluents from the fly ash basin may contribute PAH 
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to the SRP streams and swamp, the complex as- 
semblage of PAH compounds and their wide- 
spread distribution suggest multiple sources. Cer- 
tainly other in ~~ are required to account for the 


molec Pas compounds such as ben- 
tflvranthene dibenzanthracene 


iterations Pate Future studies will help identi- 

fy other sources, as well as provide itional 

information on the relative contribution from coal 
pile runoff and effluents from fly ash basins. (See 

pom W88-09211) (Lantz-PTT) 

W88-09217 


CHEMICAL SPECIATION AND TRANSPORT 

OF HEAVY METALS IN SRP AQUATIC SYS- 

TEMS, 

P. M. Bertsch, C. Loehle, M. A. Anderson, and M. 
A. Elrashidi. 

tN. Annual Report of + ob sa Research at the 

Savannah River Laboratory. DOE 

Report SRO--819-17 rC9eS p 38-42, 3 fig. 


tors: *Chemical 


Descrip speciation, *T: 
*Aquatic environment, *Path of ee be 


of pollutants, *Heavy metals, 
exposure analysis 


Water column, Water tem; 
tors, Savannah River Plant, South Carolina. 


Total metal concentrations in the water column 
— little predictive information concerning 

possible detrimental impacts on the environment, 
though current regulations for effluent discharge 
are based on these criteria. Rather, for many 
metals the chemical form of the dissolved constitu- 
ent determines its relative toxicity. In addition, the 
partitioning of metals between solid and dissolved 


also speciation, 
partitioning that largely controls transport. In an 
attempt to provide. predictive capabilities and 
better the transport of heavy metals 
and radionuclides in Savannah River Plant (SRP) 
aquatic systems, the chemical speciation- o 
model MEXAMS (Metal Exposure un Sooke 
eling System) has been implemented and is being 
tailored for site-specific application to SRP aquatic 
systems. Specia' Oe ee ee 
and Cu in various SRP streams indicated that 
thermal discharges associated with SRP cooling 
water operations influence the distribution of metal 
complexes. Transport of Cu and Cd in Pen Branch 
as influenced by K-Reactor operation was simulat- 
ed. The steady state resident mass values for the 
reactor up and down conditions reveal that the 
sediments accumulated much greater amounts of 
Cu during reactor operation with cold 
flow conditions, due to the much greater total 
amounts of Cu entering the because of the 
increased flow. The Cd transport profiles of the 
system during reactor operation and during cold 
flow were also analyzed. The sediments accumu- 
lated greater amounts of Cd during reactor - 
ation than during cold flow, although these differ- 
ences were compared with those observed 
for Cu transport. The steady state Cd concentra- 
tions in the water column were greater for the 
reactor down condition, in contrast to Cu. The 
simulations conducted exemplify the importance of 
organic-metal complexation constants, solid phase 
formation kinetics, oxidation-reduction reactions, 
—_ more specifically defined Kd values for —_ 

with suspended and benthic —— in 

rae wi se 05211) 1) Pome 

canienet. tz-PTT) 
W88-09218 


POTENTIAL CATION LEACHING LOSSES 
FOLLOWING DISTURBANCE ACROSS A 
SOUTHEASTERN COASTAL PLAIN LAND- 
for pli bibliograp 

or primary bibli hic entry see Field 4C. 
W88-09222 6 


eager pe ad PHARMACOKINETICS OF 
ELEMENT ACCUMULATION BY 
GAMBUSIA AFFINIS WITH EMPHASIS ON 


i 
M. C. Newman, and S. V. Mitz. 


IN: Annual Report of a Research at the 
Savannah River DOE 
Report SRO--819-17, mite 4 p 78-82, 4 he, 1 tab. 


iptors: *Fish, *Gambusia, *Pharmacokine- 
race elements, *Zinc, *Fate of pollutants, 
Biol studies, 


size-dependent relationships 
body burdens fit into one of two classes aieplaying 
b-values (exponents) of either one or less than one. 
Previous studies that for the relationship 
where b=1, the ly burden was determined by 
the amount of tissue available to bind a trace 
element, and the relationships with ae of <1 


olism, ‘as many metabolic processes display a simi- 
tar seletian tliode weight’. However, this linkage 
has never been established between size-dependent 
body burdens of contaminants and size-dependent 
metabolic rate. It further suggested that the b- 
value for a particular species/trace element combi- 
nation was a constant. The of the present 
following hypotheses: (0) Linking pdockoy 
0" to - 
a rate com be laupliad Six; relationships 

wih @asteasot < isthe value is the same as 
the b-value for the size-dependent metabolic rate 
relationship, and (2) if the implied linkage between 
size-dependent metabolic rate and si 


produce a size-dependent 
body burden relationship with a b-value of < 1. 
(See a fg 'W88-09211) (Lantz-PTT) 


DISPERSION 
TAMINATED 
SEARCH AND RECONNAISSANCE, 

T. Lamb, B. Taylor, and J. W. Gibbons. 

IN: Annual Report of be mg pa Research at the 
Savannah River Laboratory. or 
Report SRO-819-17, mY p 115-120, 1 fig, 2 


OF RADIOACTIVELY CON- 
TURTLES ON THE SRP: RE- 


Descriptors: *Path of pollutants, *Radioactivity, 
*Turtles, *Savannah River Plant, Genetics, Habi- 
tats, Model studies, Migration, Ecology, Surveys, 
Nuclear industry. 


Turtles contaminated with radionuclides have been 
reported from a number of sites on the Savannah 
River Plant (SRP), and movement to and from 
contaminated habitats is now well documented. 
The problem of radionuclide contamination in tur- 
tles and their through aquatic sites on and 
off the SRP was approached along three fronts, in 
this study. The first involved site reconnaissance, 
where aquatic habitats adjacent to contaminated 
areas on the SRP were identified and surveyed for 
contaminated turtles. The second ner» in- 
volved the development of a dispersal model 
Third, mitochondrial DNA analysis was conduct- 
ed to assess genetic differentiation between turtle 
pop ulations inhabiting either side of the Savannah 
iver near SRP. (See also W88-09211) (Lantz- 


PTT) 
W88-09231 


MANAGEMENT OF GROUND WATER QUAL- 
ITY BENEATH IRRIGATED ARID LANDS, 
Schmidt (Kenneth D.), Fresno, CA. 

For primary bibliographic entry see Field 4B. 
W88-09250 


DEVELOPMENT OF A PLAN TO PROTECT 
LOS ANGELES’ SAN FERNANDO VALLEY 
GROUND WATER BASIN FROM INDUSTRIAL 
CONTAMINATION, 

Los Angeles City Dept. of Water and Power, CA. 


For primary bibliographic entry see Field 5G. 
W88-09267 


CLATSOP PLAINS, OREGON: DUNAL AQUI- 
FER EVALUATION AND GROUND WATER 
PROTECTION PLAN, 


Sweet, Edwards and Associates, Inc., Kelso, WA. 


For primary bibliographic entry see Field 5G. 
W88-09268 


USE OF WELL PACKERS TO CONTROL TCE 
AND PCE CONTAMIN. 

Los Angeles City Dept. of Water and Power, CA. 
For primary bibliographic entry see Field 5G. 
W88-09278 


ARE HUMID AREA MONITORING CON- 
CEPTS APPLICABLE TO ARID LANDS, 
Schmidt (Kenneth D.), Fresno, CA. 

For primary bibliographic entry see Field 7A. 
W88-09287 


DESIGN OF A MONITORING NETWORK TO 

DETECT THE EFFECTS OF LAND USE ON 

GROUND WATER QUALITY AND D! 

THE CONTAMINANT FLOW SYSTEM IN THE 

PIEDMONT OF NORTH CAROLINA, 

_ Survey, Raleigh, NC. Water Resources 
iV 

For primary bibliographic entry see Field 7A. 

'W88-09293 


Kansas State Geological Survey, Lawrence. 
For primary bibliographic entry see Field 7A. 
W88-09294 


APPLYING THREE DIMENSIONAL GROUND 
WATER MODELING TO MONITORING NET- 
WORK DESIGN: A CASE HISTORY, 

Camp, Dresser and McKee, Inc., Detroit, MI. 

For primary bibliographic entry see Field 7A. 
W88-09295 


EXPECTING THE UNEXPECTED, 
Oklahoma State Univ., Stillwater. Dept. of Geolo- 


gy. 
For primary bibliographic entry see Field 7A. 
W88-09298 


SCREEN LENGTH SELECTION FOR USE IN 
DETECTION MONITORING WELL NET- 
WORKS, 

Giddings (Todd) and Associates, Inc., State Col- 
lege, PA. 

For primary bibliographic entry see Field 7A. 
W88-09308 


APPLICATION OF MICROCOSM TECHNOL- 
OGY TO STUDY THE BIODEGRADATION PO- 
TENTIAL OF A SUBSURFACE ALLUVIAL MA- 
TERIAL EXPOSED TO SELECTED PETROLE- 
UM HYDROCARBONS, 

Engineering Enterprises, Inc., Norman, OK. 

B. Mahadeviah, and G. D. Miller 

IN: Proceedings of the Sixth National Symposium 
and ition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 384-412. 8 fig, 9 tab, 14 ref. 


Descriptors: *Gasoline, *Microor, *Micro- 
biological studies, *Biode; ion, * fogorend 
tion, *Groundwater pollution, *Organic com. 

pounds, Bae tarng oor *Fate of pollutants, *Aro- 
matic compounds, Detection limits, Limiting nutri- 
ents, Prediction, Metabolites, Aquifers, Ground- 
—_ Wastewater treatment, Benzene, Xylene, 

oluene. 


Natural biodegradation may be an important proc- 
ess that mitigates against the spread of petroleum 
hydrocarbons in the subsurface. This study evalu- 
ated the biodegradation potential of a subsurface 
material aseptically obtained from alluvial deposits 
of the South Canadian River basin, in central Okla- 
homa, exposed to benzene, toluene, ethylbenzene, 
and para, meta and otho-Xylene, using batch aero- 
bic microcosm techniques. All of the tested hydro- 
carbons were rapidly degraded in the non-auto- 
claved alluvial material to below detection limits. 
However, the hydrocarbons in the autoclaved ma- 





but at a slower rate by 
This nonbio 


ability to test 
Sseupe so chante tinbeniicion ty der addhion 
of various nutrient compounds were unsuccessful. 
Further research in this area is necessary to opti- 
mize a nutrient dose that can enhance the metabol- 
rlory approach, tool to predic what wi 
occur in field. (See also W8 83) (Author’s 


abstract) 
W88-09315 
PETRO) 


ILEUM PRODUCT 


RECOVERY OF 
G Q 
MUNICIPAL 


State Geological Survey, Lawrence. 
For pri bibliographic entry see Field 5G. 
ws8-09331 


CHARACTERIZATION OF GROUND — 
ee ae ASSOCIATED 


Ground Water Monitoring. 
19-22, 1986. National 
Dublin, OH. 1986. p 669-685. 5 fig, 20 ref. 


son a *Path of pollutants, *Acid mine drain- 
*Sulfates, *Coal minin, *Acidic water, 
“Groundwater monitoring, jwater pollu- 
ton, *Monitoring wells, A Keaiyiical methods, Sam- 
feasuring seman en. Surface 
peer Santos relations, Groundwater managemen 
Chemical analysis, Geohydrology, "Hydrology 
Spatial distribution, Temporal distrib — - 
draulic conductivity, Permeability 
Aquifers, Groundwater, Well waters, tone 
water, Iron, Hydrogen ion concentra- 
tion, West Virginia. 


One hundred thirty-four domestic water wells and 


manganese and sulfate) revealed that 

prc oyne oe is the most reliable parameter for evalu- 
ig mining impacts. Samples sites located upgra- 

dient of mines indicate that bac! und sulfate 

concentrations are less than 50 . Monitoring 

water wells and springs located in — hydro- 


leeper 

flow systems, and the hydraulic 

papi mee ng sreuigionnonagsiion cn 
the severity of contamination. Surface coal mines 
were found to produce higher levels of contamina- 
tion than underground coal mines of the same 
seam. Surface mines were also found to contami- 
nate groundwater two to three times farther away 
laterally from a mine and approximately twice the 
depth below the coal than do underground mines 
of the same coal seam. The more extensive nature 
and higher levels of contamination associated with 
surface coal mines are probably due to their closer 
proximity to upland recharge zones, to the higher 
concentration of stress-relief fractures which in- 
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crease aquifer hydraulic conductivity, and to in- 
creased oxidation of the acid producing minerals 
present in the coal and adjacent rocks. Groundwat- 


mining ine Gao 
3) (Author’s abstract) 


INTAMINANT TRANSPORT 


MODELING 
FOR A 


PROPOSED HAZARDOUS WASTE 


Harza ineering Co., Chicago, IL. 
Cc. B. D. I. Leib, J. R. Ghia, and A. J. 
IN: Proceedings f the Sixth National S: 

oO nage 
and ition on Aquifer Restoration 
Ground Water Monit 
19-22, 1986. National 
Dublin, OH. 1986. p 686-703. 7 fig, 14 ref. 


Descriptors: Baga pe Sam, *Waste disposal, 
*Plumes, *Landfills, *Model studies, *Groundwat- 
er pollution, *Path of pollutants, *Solute transport, 


The paper on describing a computer mod- 
eling approach that enabled authors to effi- 
ciently solve a complex 
port 


y ysapteed" Lesndoms 

vie tan au aoe On tains Ute. a 
should occur, the first basic transport path 

i vero downward toward the water table. “poo 

the saturated zone, the contaminant 

move in the dominant groundwater 

i i ing in the longitudinal and 


vided lato tne leaker problems. 
ee how the the overal oe 
of one such project was satisfied by approac 
using finite element models for the unsaturated 
uulse approximation for the 

zone. An essential component of this 

pistbtinn cents wie Ge: dvtboginatl of tas en 
saturated soil properties of the porous media. A 
discussion of the techniques employed in determin- 
ing these relationships is included. (See also W88- 
09583) (Alerander 


TOXIC TERROR, 
American Council 
York. 


E. M. Whelan. 
Jameson Books, Ottawa, Illinois. 1985. 348 p. 


on Science and Health, New 


Descriptors: *Water pollution effects, *Toxicity, 
*Water pollution sources, *Pollutant identification, 
Pesticides, Polychlorinated biphenyls, Dioxins, 
Formaldehyde, Nuclear powerplants, Acid rain. 


One by one, mankind’s most useful and safe chemi- 
cals have come under assault, and have been 
banned on the basis of fragmentary or discredited 
evidence. The result has been the return of malaria 
and other diseases that were once conquered. The 
<ieetiogn lieing geolisen: Wale ad 
ies, inc les, 

PBBs, dioxin, ieuitiek are examined in this 
book. The Love Canal ‘disaster’, nuclear energy, 
acid rain, air and water pollution, are also dis- 
cussed at length. (Lantz-PTT) 
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W88-09359 


ENTROPY RACES SUPERFUND, 
Office of Technology Assessment, Washington, 


Dc. 
For primary bibliographic entry see Field 6E. 
W88-09381 


STATE INVOLVEMENT IN AN EPA LEAD SU- 
PERFUND REMEDIAL ACTION, 

Iowa Dept. of Natural Resources, Des Moines. 

For primary bibliographic entry see Field 5G. 

W88-09384 


TOXICITY OF PESTICIDES TO FISH, 
Nagarjuna Univ., Nagarjunanagar (India). Dept. of 
Zoology. 

A. S. Murty. 

Volume I. CRC Press, Inc., Boca Raton, Florida. 
1986. 178 p. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Water pollution effects, *Bioaccumulation, 
*Fish, *Pesticides, *Toxicity, Lethal limits, Bioas- 
says, Chemical analysis. 


The fate of pesticides in the aquatic environment, 
specifically on the accumulation in fish of toxic 
levels of Ar Bo is discussed. Various tests for 
determining toxicity are given in the final chapter 
Of this voleme, which emphasizes. the need $0 
distinguish between toxicity tests, which evaluate 
the adverse effect of a toxicant, and bioassay tests, 
which measure the concentration or amount of a 
chemical or effluent, using the known response of 
a test organism. To ensure reproducibility of the 
Oy ee ee oe ee ee 
and unstressed, but the physicochemical and 
Galaied camittaas- of Goe-tratenihe Un on. woh 
form and optimal as possible. Flow-through tests 
ensure such uniform conditions, but static tests, 
too, are useful in toxicity testing. Prolongation of 
the short-term test beyond 96 hr seems rarely 
necessary and seldom justifies the additional ex- 
penditure. LC 50, the concentration that kills 50% 
of the test population in a given period of time, is 
used as a measure of toxicity in short-term tests. A 
number of methods are available for calculating 
this value and test results with one or no partial 
kills need not be discarded. Writing the LC 50 
with a subscript (as LC sub 50) is a historically 
justified. Methods for a toxicity of aged 
solutions or to compare the relative toxicity of two 
or more compounds have been described. The use 
of a standard test fish and reference toxicants has 
been recommended for comparing test results of 
the same laboratory at different times or those of 
different laboratories, but such a practice is not yet 
standard and its utility has been questioned. The 
different types of toxicity tests in vogue and their 
relative usefulness have been reviewed. (See also 
W88-09398) (Lantz-PTT) 
W88-09397 


TOXICITY OF PESTICIDES TO FISH, 
Nagarjuna Univ., Nagarjunanagar (India). Dept. of 
Zoology. 

A. S. Murty. 

Volume II. CRC Press, Inc., Boca Raton, Florida. 
1986: 143 p. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Bioaccumulation, *Water pollution effects, 
*Pesticides, *Fish, *Toxicity, Lethal limits, Bioas- 
says, Biodegradation, Insecticides, Polychlorinated 
biphenyls, Chemical reactions. 


The toxicity of pesticides to fish (both acute and 
chronic) and the various factors that modify the 
toxicity are discussed. Joint action of pesticides on 
fish is poorly understood and the theoretical prem- 
ises to study this problem are not well defined. 
Many of the reported changes, however, are not 

dose-dependent, and often are observed only in 
laboratory experiments and not in the field. Fur- 
ther, in the case of biochemical changes, results of 
in vitro studies often differed from those of in vivo 
studies. In terms of present utility, acute toxicity 
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tests followed by embryo-larval tests and chronic 
life cycle tests are ranked highest; histological tests 
are ranked 9th, and physiological and biochemical 
tests 10th out of 11 tests. Since the ultimate aim of 
all toxicity testing is to assess how deleterious a 
compound will be to the biota, present-day toxicity 
test protocols lay stress on preventing a disaster, 
rather than taking corrective action after its occur- 
rence, as was the case with DDT and other organ- 
ochlorine (OC) compounds in the late 1960s and 


tion of the lethal and sublethal effects of one 
toxicant on a single species. This volume discusses 
this toxicity testing with respect to: the toxicity of 
formulations, isomers, and degradation products; 
joint action of pesticide mixtures; insecticide resist- 
ance in fish; and polychlorinated on and 
related compounds. (See also W88-09397) (Lantz- 


PTT) 
W88-09398 


PERMEABILITY AND GROUNDWATER CON- 
TAMINANT TRANSPORT. 

American Society for Testing and Materials, Phila- 
delphia, PA. } : 

A Fovepitiieni hy oon by the American Society 
for Testing and Materials Committee D-18 on Soil 


and Rock for Engi i oy Philadelphia, 
Pennsylvania, June 17-23, 1979. ASTM Special 


Technical Publication 746, 1981. 251 p. Edited by 


T. F. Zimmie, and C. O. Riggs. 


Descriptors: *Permeability, *Groundwater pollu- 
tion, *Path of pollutants, *Solute rt, 
Groundwater movement, Geohydrology, Hydrau- 
lic conductivity, Geotechnology. 


Many of the engineers and geologists who are now 
involved in groundwater seepage analyses and 
evaluation of contaminant transport problems cut 
their teeth in geotechnical engineering on prob- 
lems of the stability of embankments and founda- 
tions. The guidelines for analysis were established 
by educators and practitioners who recogni 
that almost every act performed during explora- 
tion, field testing, and laboratory testing contribut- 
ed to the conservative nature of the solution. The 
possible magnitude and nature (which can be either 
conservative or unconservative with respect to the 
problem at hand) of errors from both laboratory 
and field measurements of hydraulic conductivity 
(permeability) is thoroughly discussed by various 
contributors in this volume. The contributions to 
this volume in the area of groundwater contami- 
nant transport reflect the tremendous increase in 
activity in the area of waste disposal, an area in 
which geotechnical engineers are now heavily in- 
volved. Permeability is only one of the many pa- 
rameters required to predict groundwater contami- 
nant transport. It is evident that there is a pressing 
need for the development of standards dealing 
with groundwater contaminant transport as related 
to waste disposal. (See W88-09435 thru W88- 
09447) (Lantz-PTT) 


GLOSSARY, 

Woodward-Clyde Consultants, Denver, CO. 

A. L. Johnson. 

a and ty = ee Contaminant 
rt. ymposium Sponsored by the Amer- 

icin teaheny for Testing and Materials Committee 

D-18 on Soil and Rock for Engineering 

prog Pennsylvania, June 17-23, 1979. 

ASTM Special Technical Publication 746, 1981. p 

3-17, 2 tab, 8 ref. 


Descriptors: *Glossary, *Groundwater pollution, 
*Permeability. 


In presenting an interdisciplinary symposium on 

ility and groundwater contaminant trans- 
port, there is considerable chance for lack of com- 
munication between the engineers and scientists of 
the many different disciplines interested in these 
subjects. To assist in better communication be- 
tween the disciplines involved in permeability and 
capillarity testing of soils and rocks, a glossary and 
conversion factor tables are provided. Nearly 100 


terms are listed alphabetically, followed by brief 
definitions. The source is indicated for each defini- 
tion, and the sources are listed in the reference 
section following the glossary. The two tables of 
conversion factors also are presented to assist in 
conversion of the units used by the various disci- 
a. = also W88-09434) (Author’s abstract) 
88-094. 


PERMEABILITY OF SOILS USING CONTAMI- 
NATED PERMEANT, s 
Woodward-Clyde Consultants, San Francisco, 


CA. 

B. B. Gordon, and M. Forrest. 

IN: Permeability and Groundwater Contaminant 

Transport. A Symposium Sponsored by the Amer- 

ican Society for Testing and Materials Committee 

D-18 on Soil and Rock for Engineeri 

promo ome Pennsylvania, June 17-23, 
STM 


1979. 
A 
101-120, 


— Technical Publication 746, 1981. p 
fig, 2 tab, 2 ref, append. 


Descriptors: *Path of pollutants, *Groundwater 
movement, *Soil contamination, *Permeability, 
*Soil water, Solute trans; Porosity, Porous 
media, Groundwater pollution, Aeration zone, Vis- 
cosity, Chemical properties. 


Two laboratory permeability testing programs in- 
volving the use of contaminated fluids as per- 
meants are described. The first program involves 
the use of an alkaline permeant, and in the second 
program, an acidic permeant is used. Contaminated 
permeants were used in order to model field condi- 
tions anticipated in mining projects. Permeability 
depends on the properties of both the porous 
media and the permeant, whereas intrinsic perme- 
ability depends only on the void space of the 
porous material. The chemical and physical prop- 
erties of the permeants were different from those 
of distilled water, which is normally used as a 
t. Conclusions drawn from the tests in- 
clude: (1) The permeability of the sedimented 
muds in the pond system was controlled by the 
presence of chemicals in the voids of the materials 
and will fluctuate with changes in temperature and 
chemical concentration of the pond water; (2) The 
curve of permeability versus void ratio for the 1% 
solution represents a result most consistent with 
standard soil mechanics theory. The similar curve 
for the 14% solution is strongly affected by chemi- 
cals in the voids of the muds; (4) Under chemically 
unsaturated conditions and at nominal tempera- 
tures, the permeability of the muds will be lower in 
the fluids with a higher concentration of sodium 
carbonate and vice versa; (5) Tailings effluent does 
not appear to affect adversely the permeability 
coefficient of the soil material proposed for use as a 
— or oe or both; (6) ge 
permeability of soil depends on the properties o 
both the soil and the permeant; and (7) The viscosi- 
ty and specific weight of the acidic tailings solution 
used in this project, although not measured, can be 
expected to differ from those of water, and, there- 
fore, they would have an effect on the measured 
permeability coefficient. (See also W88-09434) 
(Lantz-PTT) 
W88-09439 


OF HYDRAULIC CONDUC- 
TIVITY OF PARTIALLY SATURATED SOILS, 
Law Engineering Testing Co., Houston, TX. 
For primary bibliographic entry see Field 2G. 
W88-09444 


PREDICTIVE TOOLS FOR CONTAMINANT 
TRANSPORT IN GROUNDWATER, 

Weston (Roy F.), Inc., West Chester, PA. 

A. A. Metry. 

IN: Permeability and Groundwater Contaminan 
Transport. A Symposium Sponsored by the Ameri- 
can Society for Testing and Materials Committee 
D-18 on Soil and Rock for Engineering 
Philadelphia, Pennsylvania, June 17-23, 1979. 
ASTM Special Technical Publication 746, 1981. Pp 
197-208, 6 ref. 


Descriptors: *Path of pollutants, *Groundwater 


pollution, *Prediction, *Groundwater movement, 
Monitoring, Water quality control, Diffusion, 


Chemical reactions, Biodegradation, Soil water, 
Model studies, Mathematical models, Computer 
models, Simulation analysis. 


The management and ultimate disposal of residual 
waste is subject to stringent programs, many of 
which were established by enactment of the Re- 
source Conservation and Recovery Act of 1976. 
Federal and state regulations are now pe 4 
operators of waste disposal sites to minimize envi- 
ronmental impact. Among the most critical areas 
of concern is groundwater quality. Previous prac- 
tices of waste disposal have resulted in many seri- 
ous episodes of water resource contamination. The 
— for groundwater contamination could 
ve been reduced if disposal facilities had been 
located on the basis of their geohydrologic suitabil- 
ity. Understanding mass transport mechanisms that 
influence migration and attenuation of contami- 
nants is a key element in disposal site selection, and 
design of monitoring and contaminant migration 
potential are essential in the evaluation of disposal 
sites and anticipation of groundwater pollution po- 
tential. Several attenuation mechanisms play a role 
in reducing the potential for groundwater contami- 
nation: the physical processes include molecular 
diffusion, hydrodynamic dispersion, and dilution; 
the chemical processes include precipitation, oxi- 
dation-reduction, and ion exchange; and the bio- 
logical processes include biodegradation. Among 
the predictive tools discussed in this paper are 
mathematical and computer simulation, criteria 
listing and criteria ranking methods, matrix analy- 
sis, and decision tree poe arm the report includes 
an analysis of the advantages, limitations, and ap- 
plicability of different tools. (See also W88-09434) 
(Lantz-PTT) 
W88-09445 


COMPUTER SIMULATION OF MOVEMENT 

OF DIMP-CONTAMINATED GROUNDWATER 

NEAR THE ROCKY MOUNTAIN ARSENAL, 

COLORADO, 

Geological Survey, Lakewood, CO. 

S. G. Robson. 

IN: Permeability and Groundwater Contaminant 

Transport. A Symposium Sponsored by the Ameri- 

= png Pipe A= oe Committee 
on and Rock for Engineering Purposes, 

Philadelphia, Pennsylvania, June 17-23, 1979. 

ASTM Special Technical Publication 746, 1981. p 

209-220, 3 fig, 2 ref. 


Descriptors: *Computer models, *Simulation anal- 
ysis, *Groundwater movement, *Path of pollut- 
ants, *Rocky Mountain Arsenal, *Colorado, 
*Groundwater pollution, *Diisopropylmethylphos- 
phonate, Organic compounds, Chemical wastes, 
Industrial wastes, Seepage, Aquifers, Fate of pol- 
lutants, Model studies, Permeability. 





Diisopropylmethylphosphonate (DIMP) is an or- 
ganic compound produced as a by-product of the 
manufacture of a chemical munition at the Rocky 
Mountain Arsenal, Colo. Groundwater contamina- 
tion occurred when industrial effluent containing 
DIMP seeped into the water table below unlined 
industrial waste-disposal ponds during 1952 to 
1956. In 1975, groundwater containing DIMP was 
found in a 73 sq km area to the northwest of the 
arsenal and was detected within 1.6 km of munici- 
pal water wells supplying the city of Brighton, 
Colo. The DIMP concentrations in the groundwat- 
er ranged from 0.5 micrometers/L, the analytical 
detection limit, to as much as 44,000 micrograms/ 
L near the abandoned waste disposal ponds. A 
mathematical model was used to simulate the 
movement and concentration of DIMP in ground- 
water near the arsenal to determine the historical 
distribution and concentration of the contaminant 
and to predict the possible future distribution of 
the contaminated groundwater. Model simulations 
of historical DIMP movement in the alluvial aqui- 
fer indicate that the contaminated groundwater 
flowed rapidly to the northwest and began dis- 
charging into the South Platte River about 4 years 
after the contaminant first entered the aquifer. It is 
estimated that from 1958 to 1960 the mean annual 
DIMP concentration was 30 microgram/L in the 
river. Modeling indicates that mean annual DIMP 
concentrations in the river have decreased since 





the 1958 to 1960 to < 1 microgram/L in 
197 Model simulations of future DIMP move- 
ees in eae Menon Oe. emeenee cen. 
taining D in excess of 0.5 will 
not reach the Brighton municipal wells by 1995, 
even if no remedial measures are taken to prevent 
the d discharge of DIMP-contaminated groundwater 
suns Sitchin: A apaioe impesaneclie or gros 
near ton. im le to gro 
water movement, is shown by the model to be an 
effective means of stopping off-arsenal movement 
of the contaminated water without produc- 


ing adverse on the water) levels in the 


effects 
a (See also W88.09434) (Author’s abstract) 


ATTENUATION OF RADIONUCLIDES AND 

TOXIC ELEMENTS BY IN SITU SOILS AT A 
‘AILINGS POND IN CENTRAL 

WYOMING, 

D’A _ Consulting Engineers, Inc., Pitts- 

bur, 

S. Haji-Djafari, P. E. Antommaria, and H. L. 

Crouse. 


Ph ser y+ Mion Rang women Ratner ye 
ransport. A Symposium Sponsored by 
Ti Materials Committee 


can Society for Testing 
D-18 on Soil and Rock for Engi 
hia, Pennsylvania, June 17-23, 1979. 
ASTM Technical Publication 746, 1981. p 
221-242, 9 fig, 5 tab, 9 ref. 


Descriptors:  ngpcee egg 8 *Path of pollutants, 
*Uranium, *Mine wastes, *Poisons, *Soil water, 
*Soil chemistry, *Wyoming, *Groundwater pollu. 
tion, Ponds, Geohydrology, Mass transport, Model 
studies, Solute transport, Chemical precipitation, 
Ion —- Arsenic, Hydrogen ion concentra- 
tion, Soil properties. 


Existing concentrations of radionuclides and ar- 
coult Oso emeree Nene Sone eS eee 
and geohydrologic and mass rt parameters 
= utilized in a Galerkin. finite element 
mass transport model to predict future tion 
Cncoupey dunnena she enate al chneguten dandal 
tory data and the results of computer model- 
ing indicate that movement of chemical species of 
interest at the subject site is mitigated by chemical 
reaction with in situ soils including oa 
coprecipitation, and ion exc’ e. The stud: 
showed that among the geohydrologic and poor 
transport parameters, distribution coefficients are 
the major controlling factor in determining the 
extent of attenuation of radionuclides and arsenic. 
These coefficients are specific to individual chemi- 
pte = lle Sips pier sr mp pel aan 
water pH conditions wee Oks4) (Ant 
istics. (See also W8 arpwtventy pen 
W88-09447 


HUMAN VIRUSES IN SEDIMENTS, SLUDGES, 
AND SOILS. 


CRC Press, Inc., Boca Raton, Florida. 1987. 241 p. 
a by V. Chalapati Rao, and Joseph L. Mel- 
nick. 


Descriptors: *Viruses, *Sediments, *Sludge, *Fate 
of pollutants, *Wastewater treatment, *Disinfec- 
tion, *Water quality, *Path of pollutants, *Public 
health, Monitoring, Temperature, Thermoresis- 
tance, Groundwater pollution, Hydrogen ion con- 
centration, Adsorption, Organic matter, Ion ex- 
a “- drying, —— Anaerobic 

gestion, mposting, astewater irrigation, 
Shellfish, Coliforms. a 


Wastewater and sludge treatment and disposal 
policies as currently practiced may result in the 
discharge of any of more than 120 human enteric 
virus pathogens into aquatic or terrestrial domains. 
Enteroviruses, including hepatitis virus A, reo- 

virus, adenovirus, and rotavirus, Norwalk virus, 
and ohn gastroenteritis viruses have been detect- 
ed in polluted water. Suspended solids-associated 
virus in raw sewage is partially transferred into 
sludge during sewage treatment. Virus concentra- 
tions of 5000 to 28,000 fe ager prom: units 
(pfu)/L are found in raw sludge, but are greatly 
reduced during treatment. An average of about 50 
pfu/L can be expected in waste treatment plant 
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effluents. Determination of the 7 fecal coliform 
recreational and shellfish waters by fe _— 
indexes is unsatisfactory. Direct app! 

wnstewale or de to land carves potential of 
viral pollution which may lead to contamination of 
crops and groundwater. re apr gare yp mere 


more 

for longer periods i 
groundwater influenced by the ate of pice 
tion of wastewater and by soil composition and 
structure. Other factors insinde ray level, organic 
content, and ionic strength of the effluent. Low pH 
Sem seeneD Cree eee ee 
High concentrations of soluble organic matter in 
wastewater com with viruses for 


vicinity of wastewater i 
Ses, would scm WiseTo prohibit their we a 
source of drinking water pending test of water 
ality. Reasonable safety measures should include 
Fm siting of such wells at suitable distances from 
likely sources of con and viral monitor- 
ing of water quality may have to be considered. 
(See W88-09464 thru W88-09476) (Lantz-PTT) 
W88-09463 


ROLE OF SEDIMENT IN THE PERSISTENCE 
AND TRANSPORT OF ENTERIC VIRUSES IN 
THE ESTUARINE ENVIRONMENT, 

University of Southern Mississippi, "Hattiesburg. 


Ot ey 

R. D. Ellender, J. B. Anderson, and R. B. Dunbar. 
IN: Human Viruses in Sediments, Sludges, and 
Soils. CRC Press, Inc., Boca Raton, Florida. p 37- 
55, 2 fig, 4 tab, 139 ref. 


iptors: *Marine sediments, *Path of pollut- 
‘Viruses, *Estuaries, *Particulate matter, 
*Water currents, *Estuarine environment, Shell- 
fish, Public health, Coastal waters, Recreation, 
Suspended solids, Prediction, Human diseases. 


The public health significance of viruses in shell- 
fish and coastal recreational waters is recognized, 
but the mechanisms of virus movement to recre- 
ational and shellfish harvesting waters and the 
persistence of virus infectivity in the estuarine en- 
vironment remains poorly understood. Particulate 

matter in the water column plays a significant role 
in viral and There are differ- 


systems, and these diff 
ae eee ee eee Seen ae Se 
a of the individual estuarine ecosystems. A 
better understanding of this problem must include 
a comprehensive examination of the nature of the 
suspended particles, the circulation patterns of 
water, the influence of local fluvial discharges, the 
turbidity maximum, the chemistry and physics of 
virus adsorption to and elution from particulates, 
and the mechanisms of ulate settling from the 
water column. In addition, the nature and type of 
the virus particle, and the potential for human 
disease are important. The large number of agents 
of gastroenteritis which are di it to grow or are 
presently uncultivatable must be examined from an 
environmental perspective. Future investigations 
of estuarine virology should aim to develop a 
multidisciplinary model of virus transport and per- 
sistence that will allow the prediction of potential 
public health problems. (See also W88-09463) 
(Lantz-PTT) 
W88-09466 


VIRUS ASSOCIATION WITH SUSPENDED 
LIDS, 

Baylor Coll. of Medicine, Houston, TX. Dept. of 

Virology and Epidemiology. 

V. C. Rao. 

IN: Human Viruses in Sediments, Sludges, and 

Soils. CRC Press, Inc., Boca Raton, Florida. p 57- 

75, 2 fig, 7 tab, 36 ref. 
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tors: *Suspended solids, *Viruses, *Sedi- 
ments, *S sediments, *Public health, 
*Path of pollutants, *Adsorption, Cations, Org: 
matter, Distilled water, Estuaries, Proteins, 
biological studies, Shellfish, Recreation, Elution, 
Laboratory methods, Virus recovery, Human dis- 
eases, Virus transport, Coastal waters. 


Viruses adsorb effectively on clays as well as on 
solids collected from natural waters in laboratory 
studies. Inor; solids allow greater 
rption of viruses compared to volatile solids 
consisting of biological material. The cation con- 
tent of a given water is very important to the 
adsorption process. Divalent cations on a molar 
basis provide greater virus adsorption than mono- 
valent cations. Organic matter interferes with ad- 
sorption of virus on suspended solids by competing 
for adsorption sites. Adsorption of viruses on sus- 
solids was proven to be reversible. Eluents 


glycine, and borate saline; and ‘Oteinaceous media 
ore os beef extent end EYD. Anochiion with 
solids has no deleterious effect on a virus; on the 
ther bend, Gee virus seems to be protected from 
- ants aon ged period, 
tion to over a prolon; 
and only a change in the physicochemical charac- 
teristics would cause virions to dissociate. 
Solids-associated viruses retain their infectivity to 
cell cultures over a prolonged period of time and 
also to mice by the oral route. This implies that 
viruses adsorbed on solids, when transmitted by 
contaminated water, can infect humans by the oral 
route. Viruses associated with solids, when intro- 
duced into coastal water, would assume the disper- 
sal characteristics of solids and have ample oppor- 
tunities of being transported from polluted waters 
oe beige ——— and shellfish beds, 
thereby ‘oan ublic health hazard. 
(See also W88-09465) Lantz PTT) 
W88-09467 


BIOACCUMULATION AND DISPOSITION OF 
SOLIDS-ASSOCIATED VIRUS BY SHELLFISH, 
Baylor Coll. of Medicine, Houston, TX. Dept. of 
Virology and Epidemiology. 

T. G. Metcalf. 

IN: In: Human Viruses in Sediments, Sludges, and 
Lag ew Press, Inc., Boca Raton, Florida. p 77- 

, 23 ref. 


Descriptors: *Fate of pollutants, *Viruses, *Bioac- 
cumulation, *Shellfish, *Path of pollutants, Sus- 
pended solids, Public health, Estuarine environ- 
ment, Human diseases, Water pollution treatment, 
Viral depletion, Epidemiology, Gastroenteritis, 
Hepatitis, Particulate matter, Estuaries. 


Virus pollution of shellfish frequently, if not 
always, is the result of the association of virus with 
solids. Bioaccumulation of virus is associated with 
the uptake of particulates by mewey Fn amapra 
Type A hepatitis and gastroenteritis 
associated with the consumption of raw or inad- 
equately cooked virus-polluted oysters, clams, and 
mussels. A number of species of shellfish are in- 
volved in the transmission of virus; it is likely that 
the actual incidence of shellfish-transmitted disease 
is much greater than the observed incidence. The 
solids-associated state is believed to be the vehicle 
responsible for virus survival and transport within 
an estuary and the means by which virus is 
brought to either water column or bottom sedi- 
ment-water interface-feeding shellfish. Persistence 
of virus in shellfish and the effectiveness of deple- 
tion procedures is believed to depend upon factors 
that contribute to optimization of pumping and 
feeding functions plus location of virus shellfish. 
Virus carriage with subsequent release of infec- 
tious virus provides opportunities for transmission 
of virus to a number of potential life forms that live 
in the shellfish habitat. A carrier state may persist 
for months if the shellfish are dormant, represent- 
ing a virus reservoir in nature from which infec- 
tious virus can be released weeks or months later. 
Actively pumping and feeding shellfish tend to 
eliminate alimentary tract-located virus within 48 
to 72 hr. More time may be required for elimina- 
tion of tissue-sequestered virus. Relaying and con- 
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trolled purification are effective bacterial or viral 
depletion procedures which reduce potential 
health risks but cannot guarantee pathogen-free 
shellfish. (See also W88-09463) (Lantz-PTT) 
W88-09468 


TRANSPORT AND FATE OF VIRUSES IN 
SOILS: FIELD STUDIES, 

Arizona Univ., Tucson. Dept. of Microbiology and 
Immunology. 

C. P. Gerba. 

IN: Human Viruses in Sediments, Sludges, and 
Soils. CRC Press, Inc., Boca Raton, Florida. p 141- 
154, 8 tab, 78 ref. 


Descriptors: *Path of pollutants, *Viruses, *Fate of 
pollutants, *Field tests, “Land application, 
Wastewater disposal, *Groundwater pollution, 
Model studies, pear sites, Site selection, Wells, 
Bacteria, Land disposal, Septic tanks, Landfills. 


Improvements in technology during the 1970s for 
virus detection in the environment provided the 

pe for their study in soil and groundwater. Field 
studies clearly demonstrated the presence and per- 
sistence of enteric viruses in these environments. 
Through laboratory studies, insights have been 
gained into factors which control the survival and 
= of viruses through soil systems. Almost 

the field studies on viruses in groundwater 

have been aimed at studying sites where intentional 
land application of wastewater was being practiced 
or have been conducted during water-borne dis- 
ease outbreaks. The results of field studies on virus 
migration from septic tanks clearly indicate that 
viruses can travel substantial distances and survive 
extended periods of time in the subsurface. Where 
slow-rate land application of wastewater is con- 
ducted, viruses can migrate short distances from 
the source. Landfills are also potential sources of 
viruses because of the Sinead of out e sludges 
and baby diapers. Isolation of unidentifiable virus 
types from a groundwater observation well located 
402 m down gradient from a sanitary landfill, have 
been reported. Field studies have clearly docu- 
mented that virus contamination of groundwater 
also occurs in the absence of fecal indicator bacte- 
ria. Recent studies in England have clearly demon- 
strated that drinking water from a well with a long 
history of excellent bacteriological quality can 
contain significant levels of enteric viruses. More 
extensive field studies on viruses in drinking water 
wells are clearly needed to assess the exposure to 
pane contamination of drinking water ange 


resources. (See 
wss-09463) (Lantz-PTT) 
W88-09473 





SURVIVAL AND TRANSPORT OF VIRUSES 
IN SOILS: MODEL STUDIES, 

North Carolina Univ. at Chapel Hill. School of 
Public Health. 

M. D. Sobsey, and P. A. Shields. 

IN: Human Viruses in Sediments, Sludges, and 
Soils. CRC Press, Inc., Boca Raton, Florida. p 155- 
177, 4 tab, 106 ref. 


Descriptors: * Viruses, *Path of pollutants, *Model 
studies, *Fate of pollutants, *Survival, *Soil con- 
tamination, Hydrogen ion concentration, Organic 
matter, Humic acid, Fulvic acid, Hydrogen ion 
concentration, Ions, Temperature, Soil water, Soil 
properties, Hydraulic loading, Flow rates, 
Groundwater movement, Saturated soils. 


A variety of factors influence the survival and 
transport of viruses in soils. A major factor influ- 
encing virus survival is temperature, with general- 
ly increased survival at lower temperatures. Soil 
moisture also influences virus survival, with de- 
creasing survival in dry or drying soils. Informa- 
tion in the literature is not entirely consistent re- 
garding the moisture levels at which maximum 
virus inactivation occurs, and more studies are 
needed using a variety of viruses, soils, and mois- 
ture levels. Consideration should be given to meas- 
uring water activity as well as moisture levels, 
because the former may be more indicative of the 
effects of moisture on virus survival. Aerobic mi- 
crobial activity also contributes to virus inactiva- 
tion in soils at moderate to high temperatures. 


Although pH and ionic effects vw 8 play a-role in 
virus inactivation in soils, are re- 
lated to the chemical and mini pgral character- 
istics of soils as well. Viruses differ in their ability 
to survive in soils, and more viruses must be evalu- 
ated to determine the overall range of virus surviv- 
al. The role of organic matter in virus: survival in 
soils is uncertain. Although interaction with humic 
and fulvic acids may cause reversible loss of virus 
infectivity, there is also some evidence that such 
virus complexation with organics may actually 
protect viruses from inactivation by preventing 
their adsorption to soil particles. Ionic conditions 
and pH also influence virus retention by soils, and 
retention is generally greater at lower pH levels 
and at higher salt concentrations or with salts 
having higher cation valences. Humic and fulvic 
acids interfere with virus retention by soils, and 
therefore both water and soils with high concen- 
trations of these organics may be unsuitable for 
land application of wastewater. Increased hydrau- 
lic loads and flow rates may increase virus trans- 
port in soils, especially when the soils : become 
saturated. (See also W88-09463) (Lantz-PTT) 
W88-09474 


VIRAL ASPECTS OF APPLYING SLUDGES TO 
LAND 

Metropolitan Sanitary District of Greater Chicago, 
IL. 

For primary bibliographic entry see Field SE. 
W88-09475 

INTERACTIONS BETWEEN VIRUSES AND 
CLAY MINERALS, 

Nassau County Medical Center, East Meadow, 
NY. 

S. M. Lipson, and G. Stotzky. 

Soils. CRC Press, Inc., Boca 


230, 4 tab, 203 ref. EPA Grant Nos. Ri 
CR812484. 


7 and 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Viruses, *Clay, *Adsorption, Chemical reac- 
tions, Ion exchange, Sediments, Public health, 
Human diseases. 


Clay minerals were suggested as adsorbents for 
viruses as early as the 1920s. However, it has only 
been within the last two decades that the mecha- 
nisms that mediate the adsorption of viruses on 
clays have been studied. It is now apparent that no 
single mechanism is responsible for the adsorption 
of all viruses on all clay minerals, although some 
mechanisms (e.g., hydrogen bonding, hydrophobic 
interactions, and anion or cation exchange) may 
predominate in many clay-virus systems. A: 

tion of viruses on clay minerals appears to be 
result of several interrelated mechanisms, each o 
which is dependent on the physicochemical char- 
acteristics of the adsorbent (i.e., ~~ clay mineral) 
and the biophysical characteristics of the adsorbate 
(i.e., the virus). The persistence in and transmission 
of viruses through soils, sediment, and waters is 
related, in part, to their adsorption on clays and 
other particulates in these environments. An un- 
derstanding of the mechanisms involved in these 
sorptive interactions is necessary to explain the 
behavior of pathogenic viruses in these environ- 
ments and to enhance the efficacy of strategies to 
eliminate or decrease virus transmission to the 
human host. (See also W88-09463) (Lantz-PTT) 
W88-09476 


PROCEEDINGS OF THE FOURTH ANNUAL 
EASTERN REGIONAL GROUND WATER 
CONFERENCE. 

For primary bibliographic entry see Field 4B. 
W88-09477 


MANAGEMENT OF TOXIC AND HAZARD- 
OUS MATERIALS IN A ZONE OF CONTRIBU- 
TION ON CAPE COD, 

Massachusetts Dept. of Environmental Quality En- 
gineering, Boston. 

For primary bibliographic entry see Field 5G. 
W88-09479 


UPPER NEPONSET VALLEY AQUIFER 
STUDY: INTEGRATING GROUND WATER 
QUALITY PROTECTION WITH CONTAMINA- 
TION INVESTIGATIONS, 

Massachusetts Dept. of Environmental Quality En- 
gineering, Boston. ) 

For primary bibliographic entry see Field 5G. 
'W88-09483 


FLORIDA - PROVIDING INCENTIVE FOR RE- 
PORTING LEAKS, 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 


For primary bibliographic entry see Field 5G. 
W88-09484 


CASE STUDY OF A LARGE SCALE PRECI- 
SION TANK TESTING PROGRAM, 

Tetra Tech Richardson, Newark, DE. 

For primary bibliographic entry see Field 5G. 
W88-09486 


DESIGN CONSIDERATIONS FOR UNDER- 
GROUND STORAGE TANK INSTALLATIONS 
REQUIRING SECONDARY CONTAINMENT: A 
CASE STUDY, 

Benatec Associates, Inc., Harrisburg, PA 

For primary bibliographic a a see Field 5G. 
'W88-09487 


RISK DRIVEN SITE INVESTIGATIONS: TWO 
OF LEAKING UND) 


CASE STUDIES ER- 
GROUND STORAGE TANKS, 

Camp, Dresser and McKee, Inc., Boston, MA. 
For primary bibliographic entry see Field 5G. 
W88-09488 


APPLICATION OF THE SOIL-GAS SURVEY 
TO UNDERGROUND STORAGE TANK MONI- 
TORING AND LEAK DETECTION, 
Hydrosystems, Inc., Falls Church, VA. 

For primary bibliographic entry see Field 5A. 
W88-09490 


UNDERGROUND STORAGE TANK REMOVAL 
AND TREATMENT OF CONTAMINATED 
SOILS, 


Law Environmental, Inc., Kennesaw, GA. 
For primary bibliographic entry see Field 5G. 
'W88-09491 


CORRECTIVE ACTION TECHNOLOGIES AND 
THEIR COST-EFFECTIVENESS, 

Camp, Dresser and McKee, Inc., Boston, MA. 

For primary bibliographic entry see Field 5G. 
W88-09492 


BIOLOGICAL TRACERS OF POLLUTION 
PLUMES FROM SEPTIC SYSTEMS, 

Wisconsin Univ.-Madison. Water Resources 
Center. 

For primary bibliographic entry see Field 5A. 
W88-09493 


CONTRIBUTION OF SELECTED TOXIC 

CHEMICALS TO GROUND WATER FROM 

DOMESTIC ON-SITE SEWAGE DISPOSAL 
SYSTEMS, 


Connecticut Univ., Storrs. Dept. of Agricultural 
Engineering. 

J. J. Kolega, D. W. Hill, and R. Laak. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlin; 
Vermont. July 14-16,-1987. National Water 
 gisacpaas Dublin, OH. 1987. p 279-289, 2 fie’ 9 9 
ref. 


Descriptors: *Path of pollutants, *Organic sol- 
vents, *Pollutant identification, “Groundwater pol- 
lution, *Organic compounds, Water quality, - 
chates, Leaching, Toxic wastes, Organic wastes, 
Domestic wastes, Wastewater disposal, Connecti- 
cut. 
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ulti-disciplinary study was conducted to evalu- 


5 


in 


pea 
g 


Es 


erence. Duriingion, 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 329-341, 3 tab, 18 


*Pesticides, icultural runoff, 
*Path of pollut- 
Pesticide 


Carbamate pesticides, 
horus pesticides, Pollutant identification. 


In 1985, the State of Maine began a three year 
evaluation of the effects of 


— areas have heat of Go le patieids levels. 
esticides detected include methamidophos, metri. 

buzin, dinoseb, endosulfan, ETU, dicamba, chlor- 
othalonil, and iethamidophos was 

~~, frequently found (10 wells), and was found in in 


mg/1) was found i ; and 
(0.19 ug/)) and atrazine (0.4 ug/l) were found in 
different wells near market 


wells sampled; only 20% of the overburden wells 
had detectable contamination. 
wells also had 


ide concentrations 
pee taco ae oe en rage 
samples taken in the study to date, 
tained 


dane uageeatilions abe 
establi ‘health standard @ egy), and only tines 
exceeded statistically sound levels of detection. 


Because the samples were chosen to define the 
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ater Conference. i 
4-16, 1987. National Water Well 
OH. 1987. p 343-369, 16 fig, 3 


Vermont. Jul; 
tab, 5 ref. 


vane *Nitrates, *Nitrogen, *Groundwater 
lution, “Groundwater movement, *A, 
Chemical, *Path of Test wells, Fertiliz- 
Corn, Connecticut, Water pollution sources, 
Gadhptialent 


Elevated levels of nitrate nitrogen in groundwaters 
in Connecticut are often associated with areas of 
extensive com cultivation. 200 acre corn 
i iouting — which may 
Dp. ated nitrate nitro- 

}) in nearby private residential 

is was studied. All of the water 


suppply wells. Groundwater levels are measured 
from each monitor well monthly and three times a 
week from a selected , Shallow monitor well 
pair. The water quality data obtained thus far 
widely variable nitrate nitrogen levels in 
Oe en eee 
nitrate nitrogen levels in 


stract 
'W88-09498 


GROUND WATER og yey FROM 
THE AGRICUL’ F ETHYLENE 


Ground Water ference. 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 371-401, 11 fig, 5 


Simsbury, Connecticut 
fEDB), pot contin scanigans hs ccnngat 
a potent uman carcinogen. - 
ative effort between the State of Connecticut De- 
partment of Environmental Protection (DEP) and 
(CAES), a of ol 
, investigation site was con- 
Gocted ta May of 1983 to delineate the extent of 
contamination and estimate its duration. 
CAES studied the —_ and ive 
qualities of EDB in laboratory. The DEP 
conducted a field investigation and monitoring 
program to determine the extent and amount of 
contamination of the site. Integrating the results 
from the DEP and CAES investigations, the ob- 
jectives of the study were achieved. It was con- 


Sources Of Pollution—Group 5B 


cluded that EDB still exists in the soil and ground- 
waters of the site in Simsbury. The contamination 
was most likely due to former agricultural prac- 
tices ted in the mid to late 1960's. EDB is 

to continue to persist in groundwaters in 
Gdvaren duet0 Gee wenvet of EDe remaining in 
the upper 2 feet of soil throughout the study area. 
This reservoir will continue to leach out minute 
quantities of EDB at a rate that may still be haz- 
ardous to human health via drinking water expo- 
sure. (See also W88-09477) (Geiger-PTT) 
W88-09499 


PREPARATION OF A BEDROCK RIFS (BRIFS) 
ALLOWS FOR UNPREDICTABLE FLOW IN 
FRACTURED 


Bs Environmental Sciences, Inc., Manchester, 


Por primary bibliographic entry see Field 2F. 
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Se ae TRANSPORT OF 

POSITS: A SITE 

Camp, Dresser and McKee, Inc., New York. 

-= F. Dul, J. McGahren, J. Bryson, and S. Theal. 
IN: Proceedings of the Fourth Annual Eastern 

Regional Ground Water Conference. Burlington, 

Vermont. July 14-16, 1987. National Water Well 

po per Dublin, OH. 1987. p 491-514, 18 fig, 4 


Descriptors: *Hazardous wastes, *Path of pollut- 
ants, *Groundwater pollution, *Drinking water, 
*Groundwater movement, Aquifers, Test wells, 
Monitoring, Soil contamination, Organic com- 
pounds, Water pollution control, Fate of pollut- 
a Water + see prevention, Leaching, Geo- 
ydro 


Under the auspices of the U.S. Environmental 
Protection Agency (EPA), an in-situ investigation, 
supplemented by laboratory leaching tests of con- 
taminated site soils, was performed to estimate the 
release, transport, and fate of tetrachloroethylene 
hloroethylene, PCE) at a hazardous waste 
site. The study documents the source-pathway- 
receptor relationship that resulted in contamination 
of an infiltration municipal drinking water well. To 
the nature and extent of contamination, 
a phased series of fear groundwater moni- 
toring wells were ins’ and the associated soil 
and groundwater samples analyzed for priority 
pollutants. The contaminant pathway was estimat- 
ed by simultaneously observing water quality pa- 
rameters in the municipal well, a nearby reservoir, 
and monitoring wells while pumping the municipal 
well. To estimate contaminant desorption from 
area soils, contaminated soil samples from glacial 
outwash deposits were leached with site back- 
ground water, The study demonstrates the quanti- 
tative relationship among a contaminant source, 
pe as and x and provides the basis for 
paper describes the multidis- 
yy CICK pot 
ratory to define quantitatively the temporal 
and spatial chemo-hydrogeological relationships at 
the site. (See also W88-09477) (Author’s abstract) 
W88-09504 


USE OF SEDIMENT PERMEABILITY VARI- 
ATIONS IN THE PERFORMANCE OF PETRO- 
LEUM RECOVERY FROM GLACIAL SEDI- 


MENTS, 

Groundwater Technology, Inc., Norwood, MA. 
R. M. Gailey, and D. E. Jones. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlington, 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 515-525, 8 fig, 4 


Descriptors: *Oil recovery, *Groundwater pollu- 
tion, *Oil pollution, *Water pollution treaatment, 
*Glacial sediments, *Path of pollutants, *Cleanup 
operations, Leakage, Fuel, Massachusetts, Perme- 
ability, Monitoring, Test wells, Water pollution 
prevention. 
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A hydrogeologic investigation was performed in 
phos py ee y <ewy Wry ay pe oh 
face at a site located in western Massachusetts. 
Agosoaianssaly SAAS aieeee ot Sub wore ouuese 
into the soil overnight. The circumstances 0! 
po gn eet ey enti we ogy en 
term, undetected leak at the site prior to discover- 
reap eye mrey The soil stratigraphy at the site is 
ogeaet ¢ of glacial till, pei gh cr tin 
and glacio-lacustrine d tion 
of these sediments ty infloenced petrole- 
um migration — at the site. Ultimately, 
table Rrdraulcally up accumulated on the water 
table hy ically upgradient of the contaminant 
source petroleum then wloreet pes 
ital to the groundwinet abatours. The gual of the 
initial hydrogeologic investigation was to define 
the areal extent of the free-floating plume. A dense 
Ne oe oe or ae 
to accomplish this task. Concurrent with comple- 
tion of this investigation, petroleum was recovered 
from monitoring wells located in the interior of the 
pie Shane Serer Se ee 
currently under way. Naot ree | system was 
designed to utilize the heterogeneity of a 


of disco the leak. Field data indicate that a 
— volume of potentially recoverable 

still remains in the subsurface. (See 
Wee-09e77) (Author’s abstract) 
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SITE SPECIFIC PREDICTIVE METHOD FOR 

REGULATING LEACHABLE PESTICIDES, 

Geraghty and Miller, Inc., Tampa, FL. 

F. A. Jones, G. Chesters, and J. M. Harkin. 

IN: Proceedings of the Fourth Annual Eastern 
Ground Water Conference. —— 

Vermont. July 14-16, 1987. National Water Well 

Association, Dublin, OH. 1987. p 529-543, 4 tab, 12 


Descriptors: *Pesticides, *Path of pollutants, 
» *Groundwater pollution, Model stud- 

ies, *Water pollution prevention, —* Pesti- 
cide residues, Wisconsin, Water quality, A; - 
tural runoff, Unsaturated zone, Gro 


strategies is the 

ity to predict where applications of a leach- 
pesticide will result in residue concentrations 

in the groundwater exceeding criteria established 
to protect public health. Two methods were devel- 
oped to F ieactien pontine fields where the appli- 


Tic method provided gross overestimations of site 
susceptibility which resulted in erroneous identifi- 


method. Unsaturated-zone models provided an ef- 
fective means of identifying sites where applica- 
tions of leaching pesticides will have minimal im- 
pacts upon groundwater quality. (See also W88- 
09477) (Author’s abstract) 

W88-09506 


INTERPRETATION OF EM DATA THROUGH 
GEOELECTRIC MODELING WITH APPLICA- 
— TO A LANDFILL IN SO 


Normandeau Inc., Concord, NH 
For primary bibliographic entry see Field SA. 
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USE OF Apr PHOTOIONIZATION 

= ly TO ASSESS THE LATERAL AND 
DISTRIBUTION OF _CONTAMI- 

NANTS AT AT HAZARDOUS WASTE FACILITIES: 

A CASE STUDY, 

Dunn Geoscience Corp., 


Albany, 
od eanery bibliographic ones see a Field 5A. 


ANT INVESTIGATION: USING RADIO- 
CARBON DATING TO DETERMINE THE 
on OF METHANE GAS CONTAMINA- 
New York State Dept. of Environmental Conser- 
TL Hewia 

: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. ey 
Vermont. a i 1987. National Water Well 
a lin, OH. 1987. p 649-662, 4 fig, 1 
tab, . 


Descriptors: *Methane, *Groundwater pollution, 
*Water pollution sources, *Carbon 

*Radioactive dating, *Pollutant identification, 

of pollutants, Wells, Wetlands, Landfills, 


The Levant, 4, 1983, when an explosion view the 
November 2, 1983, w! 
the Biante: = 


source of the natural gas affecting residences 

Levant, radiocarbon dating clearly indicated < 
this was not so. Present investigations are focused 
on other le sources. (See also W88-09477) 
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INFLUENCE OF OTHER GASOLINE DE- 
RIVED ORGANICS ON THE BEHAVIOUR OF 
— MONOAROMATICS IN GROUND 
Lg Univ. Cm. Dept. of Earth Sciences. 
L. Berry-Spark, G. C. Patrick, J. F. Barker, D. 


rg send dye the Fourth Annual Eastern 
Ground “Water Conference. ream oa 
Vermont. my Bose 1987. National Water Well 
on blin, OH. 1987. p 665-680, 5 fig, 5 


rs: *Aromatic compounds, *Fate of pol- 
lutants, “Groundwater po “yor *Sand cauibes, 

*Biodegradation, o! utants, Sorption, 
Gasoline, Injection wells, Roamans, Hydrocar- 


Two field injecti nantes an omptantad 
iavenaite fate of monoaromatic hydrocarbons 
in ground water in a shallow aquifer at 
Canada Forces Base Borden. The first experiment 
involved the injection of ground water containing 
benzene, toluene, and xylene isomers (BTX) only. 
A later injection of ground water con’ ben- 
zene, toluene, ethyl ns and xylenes 
derived from gasoline was also performed as part 
of an in situ aquifer restoration study. Preliminary 
results of this restoration experiment will be dis- 


ceased, Sien-witey  aaeinated te geamaaare- 
eral other organic com addition to 
pea Ss ayo ag tw deat ‘The effect ofthese 
Papi de the biodegradation mobility o! 
determined by comparing the results of 

the two ts. Synoptic. three-dimensional 
solute distributions were determined at discrete 


tion and the centers of mass were made. 
of other gasoline constituents on the sorption and 
of the monoaromatics 


lynamic field 
also wes-471 (Authors ab- 


stract, 
W88-09513 


REMEDIATION OF GASOLINE CONTAMI- 
NATED GROUND WATER BY INFILTRATION 
THROUGH SOIL, 

Waterloo Univ. mc Dept. of Earth Sciences. 
For primary bil ic entry see Field 5G. 
‘W88-09514 


INNOVATIVE AQUIFER RESTORATION 
TECHNIQUES AT A SITE IN NORTHERN 
VERMONT CONTAMINATED BY GASOLINE 
HYDROCARBONS, 

Groundwater Technology, Inc., Albany, NY. 

For primary bibliographic entry see Field 5G. 
'W88-09515 


EFFECTIVE USE OF A LATERALLY EX- 
HYDROCARBON RECOVERY 
SEDIMENTS 


tpelier, VT. 
For primary bibliographic entry see Field 5G. 
W88-09516 


COMPARATIVE VULNERABILITY TO OIL 
poe OF BEDROCK VERSUS SAND AND 


VEL AQUIFERS, 
Maine Dept. of Environmental Protection, Augus- 


ta. 
For primary bibliographic entry see Field SC. 
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MODELS OF SORPTIVE TOXIC SUBSTANCES 
— SYSTEMS: I. BASIC EQUA- 


Manhattan Coll, — Dept. of Environ- 
tal Engineering and Science. 


DJ J. O’Connor. 

Journal of Environmental Engineering JOEDDU, 

a 114, No. 3, pS 507-532, June 1988. 5 fig, 43 ref, 
Science Foundation Grant 

CE 2-07319, EPA Grant 807827. 


that define the steady-state distribution 
of solids and i 
tems. were deve! Instantaneous equilil 
between the dissolved and particulate components 
of the compound was assumed for various 
—s ston Pong devel for 
solids-dependent and solids-independent - 
tioning. The exchange of the and bed 
solids, in conjunction with the transfer and kinetic 
pathways of the dissolved and particulate compo- 





nents of the chemical, was taken into account. The 
these variables were succes- 


water systems. (See 
png f —" abstract) 


MODELS OF SORPTIVE TOXIC SUB- 

STANCES: II. LAKES AND RESERVOIRS, 

mental Engineering and Science. 

ment 

Souraal of En tal Engineering JOEDDU, 

vironmen 

Vol. 114, No. 3, p 533-551, June 1988. > fig, 1 tab, 

tef, National Foundation 


1 Science 
Grant od eppant. EPA Grant 807827. 


*Toxic wastes, *Path of pollutants, 
‘oirs, Solute transport, 
i mando, i 


per oe ser defining the distributions of A 
and sorptive substances in completely mixed 
analytically. The relevent coniten, ond 
it transport, fer, and 
kinetic ways were incorporated in the es 
of toxic chemicals f for the condition of instant 
ous Cquitbeltin Merete the diausives tan puatioe- 
late components. For this condition, the total con- 
centration of the chemical was defined for the 
water column and bed, the os dna — 
were solved simultaneously. ‘The 
cient and the concentration of soli 
SS ee ved and particulate 
components. The suspended solids relations, which 
are related to the efficiency of reservoirs, 
provided a necessary factor for the equations of 
the sorptive substances. The solutions of the differ- 
ential equations were applied to the steady-state 
Pere rity ar wet oe ae amr fag ecbeghang ee 
for various hydro! bry hoe ut conditions. 
(See also W88-09522 and W88-09 24) (Author’s 


abstract) 
W88-09523 


oe OF pa TOXIC SUBSTANCES 
pee gp gue SYSTEMS: III. STREAMS 


Manhatten Cell, Bronx, NY. Dept. of Environ- 
mental Engineering and Science. 

Somat of Env tal Engineering JO) 

J vironmen g JOEDDU, 
Vol. 114, No. 3, p 552-574, June 1988. 9 fig, 2 tab, 
10 ref, 3 append. National Science Foundation 
Grant CEE82-07319. 


ton River, Nickel, Hudson seer 
ychlorinated biphenyls. 


per aggre defining the steady-state distributions of 
and sorptive substances in freshwater 
streams and rivers were developed and solved 
ae The spatial variations for the flow and 
solids were incorporated in the chemi- 

on pet sre gs which took into account the kinetic 
and transfer routes of the dissolved and particulate 
components. The sorptive interaction between 
these components was characterized by instantane- 
ous equilibrium. The solution for the total concen- 
tration of the chemical from which the dissolved 
and particulate components follow, was devel- 
oped. Various relationships between the partition 
coefficient and the solids were incorporated into 
the equations. The exchange of both the dissolved 


ony York, Pol- 
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— conditions in the freshwater ri 

88-09522 and W88-09523) (Author’s ab- 
stract) 

W88-09524 


EVALUATION OF MOBILITY OF — 
CIDES IN SOIL USING U.S, EPA METHODO) 


- Doucette, C. R. 


Engineering JOEDDU, 
Vol. 114, No. 3, p 689-703, oo 1988. 6 tab, 50 ref, 
2 append. EPA tt CR-810979 


The potential mobility of eight chlorinated and 
organophosphorus pesticides 


was evaluated in soil 
system. First-order 

termined by soil ity studies. Partition coef- 
ficients among water, soil, and air phases were 
. These data were used as input in a finite 
ical model to evaluate mass 
potential, including amount and extent of 
peer through oA oie oe tal 4 to 

grol water to atmosp 

song pd 


difference 
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ORGANIC CONTAMINANTS IN ADULT 
AQUATIC INSECTS oS A CLAIR AND 
Winder U Univ. (On af Det of Poy 
niv. (Ontario it. o 
J.J. H. yey any ea D. Corkum. 
Journal of Great Lakes henna JGLRDE, Vol. 
14, No. 2, p 148-156, 1988. 1 fig, 4 tab, 23 ref. 


Dactyee oe of — *Rivers, *Aquatic 
insects, * oie nds, Insects, St. Clair 
River, Dera Ri River, ¢ tario, Caddisflies, Chior- 
inated hydrocarbons, Polychlorinated biphenyls. 


Trichoptera and Ep! tera were collected 
from 8 Canadian sites adjacent to the St. Clair and 
Detroit Rivers. Significant concentrations of chlor- 
inated h tac’ hexac’ 


ipal component analysis 
accounted for 84% of variation in contaminant 


octachlorostyrene ( 
er (each 6% of variation). Insects rer 


wapty ant fe aoe ies tmnocte from: 
ta-, and insects 
tachlocobiphenyls Son bps ee and pen- 
tac prarcosiies pre were hi upstream 
—=s bo co, Levels eee of Slidae ate 
zenes octachlorostyrene were in, St. 
Clair River samples than in Detroit River samples. 
The results were consistent with results of biota 
and sediment sampling previ Contami- 
nant levels varied among taxa collected from the 
same site, possibly because of different larval feed- 
ing habits or microdistribution, or adult flight abili- 
ty. This method has potential as an inex ive 
alternative to aquatic sampling methods. (Cassar- 
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TRACE CONCENTRATIONS _IN 
eee ia WATERS OF THE GREAT 
LAKES AND METHODS OF COLLECTION, 
STORAGE, AND ANALYSIS, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

For primary bibliographic entry see Field 7B. 
W88-09553 


FACTORS AFFECTING METAL PARTITION- 
ING DURING RESUSPENSION OF SEDI- 
MENTS FROM THE DETROIT RIVER, 
Clarkson Univ., Potsdam, NY. Dept. of Civil and 
Environmental Engineering. 

T. L. Theis, T. C. Young, and J. V. DePinto. 
Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 9 216-226, 1988. 7 fig, 7 tab, 18 ref. EPA 
Grant CR812570. 


Descriptors: *Path of pollutants, *Rivers, *Sedi- 
*Heavy metals, Metals, 
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SUMMARY OF SURFACE AND _ BACK- 
GROUND ap pe OF SELECTED 
ELEMENTS IN GREAT LAKES SEDI- 


MENTS, ‘ 
— Water Research Inst., Burlington (Ontar- 


A “Mudroch, L. Sarazin, and T. Lomas. 
Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 2, p 241-251, 1988. 3 fig, 2 tab, 5 ref. 


Descriptors: *Path of pollutants, *Lakes, *Litera- 
ture reviews, *Heavy metals, *Sediments, Metals, 
Dredging, Trace elements, Bottom sediments, 
Great Lakes, Arsenic, i , Chromi- 
um, Iron, Lead, Mercury, Nickel, Zinc, Lake sedi- 
ments, Sampling, Pollutant identification, Lake 
Erie, Lake Ontario, Lake Michigan, Lake Huron, 
Lake Superior, St. Clair Lake. 


A literature survey was carried out to obtain 
recent and background concentrations of selected 
elements —. one a Cr, Fe, Ni, Pb, Zn, and Hg) 
in the sedimen‘ erent areas of the Great 
tates Th foto wa eure he ev 

lelines for the disposal of dredged 

Canadian side of the Great Lakes. 
Snares literature included articles published 
during the past 15 years a different scientific jour- 
nals and governmental and U.S. and Canadian 


tration ranges reported for 
surveyed Gemeats were wider for the surface sedi- 
ments of the itional basins than those for the 
pre-colonial sediments. The results of the literature 
search indicated the need for development of a 
standard sediment sampling protocol and standard 
analytical procedures for the assessment of con- 
tamination of the sediments at different areas of the 
Great Lakes. (Author’s abstract) 
W88-09558 


PRESENCE AND PERSISTENCE OF LISTERIA 
MONOCYTOGENES IN FOOD AND WATER, 
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Georgia Experiment Station, Griffin. 
R. Brackett. 

FOTEAO, Vol. 42, No. 4, 


Food Technology 
162-164, 178, April 1988. 1 fig, 2 tab, 41 ref. 


Descriptors: *Listeria monocytogenes, *Listeria, 
*Foods, *Bacteria, *Path of pollutants, *Food 
Lorenge | industry, *Human diseases, *Contami- 
astewater, Diseases, Shellfish, Public 
health, Wastewater disposal, Land application. 


A brief review of the nature and presence of 
Listeria Monocytogenes in the environment and 
how that presence may result in the contamination 
of foods and human disease is presented. General 
characteristics, habitats, and hosts are discussed. 
The various routes of transmission of this pathogen 
are given. L. monocytogeses has been associated 
a a ae en oe oe 
and birds. Fecal contamination of water 
and soil (possibly via land a of sewage or 
sewage effluents) could lead to contamination of 
fruits, vegetables, fish, and shell fish, thus transmit- 
ting infection. The fact that listeria is widespread 
in the environment and in domestic animals makes 
it very unlikely that the food industry can avoid 
a errs et with this bacterium. The author states that 
hes toward ing con- 
catilention oF or ting L. monocytogenes from 
foods will do much to protect the public from 
listeriosis. (Stoehr-PTT) 
W88-09563 


USE OF POLLUTANT AND BIOGENIC MARK- 
AS SOURCE DISCRIMINANTS OF OR- 
GANIC INPUTS TO ESTUARINE SED! 

Institute for Marine Environmental Research, 


eng oy (England). 
Readman, R. F. C. myo = har 
es. 


vironmental Analytical 
Chemistry IJEAA3, Vol. 27, No. 1+2, p 29-54, 
October 1986. 8 fig, 3 tab, 47 ref. NERC Grant 
GST/02/45. 


Descriptors: *Spatial distribution, *Water analysis, 
*Path of pollutants, *Estuaries, *Hydrocarbons, 
Water poliution *Sediments, Organic 
compounds, Fate of pollutants, United Kingdom, 
Tamar Estuary, Pigments, Computers, Chromatog- 
raphy, Spectrophotometry, Mass spectorscopy. 


The estuarine distributions of a variety of molecu- 
lar organic markers re described and discussed in 
relation to sources, transport mechanisms and fates 
of anthropogenic and biogenic inputs to Tamar 
-K. Components selected for study in- 

clude hydrocarbons (saturated and polycyclic aro- 
matics), sterols, lignins and photosynthetic pig- 
ments. To investigate the complex inter-relation- 
ships between the components, selected statistical 
techniques including cluster analysis and multidi- 
mensional a are introduced. Techniques used 
in the analyses of markers include preparative thin- 
layer chromatography, and high performance 
HPL chromatography CHLC, quantification by 
'LC-UV/fluorescence and capillary chro- 
tography-flame ionization detection with identi- 
fication 7 HPLC-rapid scanning diode array spec- 
trophotometry and computerized capillary gas 
Sane spectroscopy. (Author’s ab- 


ee or ne 


AND 
SORPTION SPECTROSCOPY, 
New Hampshire Univ., Durham. Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5A. 
W88-09567 ”~ 


ANALYSIS AND FATE OF DIBENZOTHIO- 
PHENE DERIVATIVES IN THE EN- 
VIRONMENT, 
Centre National de la Recherche Scientifique, 
- (France). Lab. de Chromatographie. 

F. Berthou, and V. Vignier. 


International Journal of Environmental ey / 

IJEAA3, Vol. 27, No. 1+2, 
October 1986. 6 fig, 3 tab, 33 ref. Institut 
du Petrole contract number 7404. 


Descri : *Chemical analysis, - 
phy, “Oil pollution, *Oxidation, miier sina 
ants, *Marine environment, *Water _ 
sources, France, Oil spills, Rats, Metabo 

zymes. 


Dibenzothiopene (DBT) and related methylated 
derivatives are known to be the most per- 

sistent and probably the most toxic polycyclic aro- 
matic a (PAHs) in the marine environ- 

ment. study aimed to provide the necessary 
base line data for evaluation of the fate of 
DBT and rel kylated derivatives in the 
marine environment. kinds of results are 
reviewed in this article: (1) chromatographic sepa- 
ration of methyl and dimethyl! DBT isomers and 
their use as organic markers of oil pollution, (2) 
fate of DBT and methylated derivatives in a con- 

trolled marine environment under natural irradia- 

perm anradh Pia no de peer mater th el vg 
microsomes. I first case, the relative distribu- 
tion of four acibenstien DBT enabled the deter- 
mination of the source of pollution in an oyster- 
area in the North Brittany (France). In the second 


subsequently into DBT-5-dioxide. 
(Miller- 
W88-09568 


CONCENTRATIONS OF DIOXINS AND DI- 
BENZOFURANS IN THE ATM! 


iP’ 

Indiana Univ. at Bloomington. School of Public 
and Environmental Affairs. 

B. D. Eitzer, and R. A. Hites. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 27, No. 3, p 215-230, 
November 1986. 6 fig, 22 ref. Department of 
Energy Grant 80EV-10449. 


Descipor: *Dioxins, *Benzenes, *Aromatic com- 
pounds, *Path of pollutants, *Precipitation, 
‘Chemistry of precipitation, *Water pollution 
sources, Gas chromatography, Mass cs Suen: 2 
metry, Sinks, Rain, Particulate matter 


Polychlorinated dibenzo-p-dioxins and dibenzofur- 
ans have been found in environmental sinks such as 
lake sediments and human fat. This report exam- 
ines the transportation and depositional media of 
these compounds by analyzing ambient air and rain 
samples. Air was sampled with a high volume 
sampler and split into operationally defined partic- 
ulate and vapor phases with a glass fiber filter and 
a polyurethane foam plug. rain was sampled with a 
one square meter wet-only collector. The analyti- 
cal methodology is based on a two step chromato- 
graphic clean-up followed by negative ion gas 
chromatographic mass spectrometry. Concentra- 
tions of the different congeners in the samples 
were 1 to 750 femtograms per cubic meter of 
ambient air for the vapor and particulate samples. 
Concentrations of the rain samples were in the 
picogram per liter range. These are the first meas- 
urements of these compounds in ambient air and 
rain samples. The concentrations in these samples 
were used to determine vapor/particulate ratios 
and to compare er and particulate scavenging 
by rain. (Author’ 's abstract) 

W88-09570 


DETERMINATION OF ‘HEAVY’ ORGANOTIN 
POLLUTION OF WATER AND SHELLFISH 
BY A MODIFIED HYDRIDE ATOMIC AB- 
SORPTION PROCEDURE, 

Universite de Pau et des Pays de l’Adour (France). 
Lab. de Chimie Analytique. 

For primary bibliographic entry see Field 5A. 
W88-09573 


POLAROGRAPHIC DETERMINATION OF 
LEAD IN DRINKING WATER SAMPLES OF 
WESTERN U. P. DISTRICTS WITH 3-HY- 
DROXYPYRIDINE-2-THIOL, 


114 


M.S. Coll., Saharanpur (India). Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5A. 
‘W88-09574 


PETROLEUM CONTAMINATION OF THE 
SURFACE MICROLAYER OF THE FOS-SUR- 
MER GULF (MEDITERRANEAN SEA) (CON- 
TAMINATION PETROLIERE DE LA MICRO- 
COUCHE DE SURFACE DU GOLFE DE FOS- 
SUR-MER (MER MEDITERRANEBE)), 

Centre d’Oceanologie de Marseille (France). 

R. Siron, J. F. Rontani, and G. Giusti. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 28, No. 1+2, p 93-104, 
January 1987. 4 fig, 3 tab, 27 ref. 


Descriptors: ‘Coastal water, *Hydrocarbons, 
*Path of pollutants, *Biodegradation, *Surface 
water, *Seawater, *Oil pollution, *Water pollu- 
tion, *Mediterranean Sea, *Fos-sur-mer Gulf, 

ton, Bacteria, Chlorophyll, Adenosine tri- 
ieopiine, Petroleum products, Particulate matter, 
Dissolved solids. 


In a general study on the leum contamination 
of the Fur-sur-mer Gulf (Mediterranean Sea), the 
surface microlayer was sampled. The first results 
reported to date in this area, based on a sampling 
carried out with a rotating polyvinyl chloride 
drum at 3 stations in May 1985, are presented here. 
Very high hydrocarbon concentrations were some- 
tines Cliperyed ia: the soctens fikax which ‘—— 
to be more heterogeneous than the under! en'ying 
water column (0.5-2 m). Water samples were 
tered through fiberglass filters (0.5-1 micrometers). 
Both dissolved and particulate phases were sepa- 
rately extracted and analyzed, providing evidence 
that suspended particles are the major vector for 
the accumulation and the transport of petroleum 
pollutants in these neritic waters. The petroleum 
origin of ‘total hydrocarbons’ fractions is con- 
firmed by gas chromatography and high perform- 
ance liquid chromatography (HPLC)which reveal 
characteristic, features for n-alkalines ged meee: 
clear aromatic hydrocarbons. HPLC 

polar (non-hydrocarbons) fractions could indicate 
their formation from petroleum components. Fur- 
thermore, the —, with the underlying 
water shows that volatilization and ———— 
are the major processes affecting hydrocarbons 
distribution in these superficial po Biological 
data (bacteria, chlorophylls, ATP and ener; 
charge) were simultaneously measured and indicat- 
ed an important inhibition of phyto- and bacterio- 
neuston on planktonic organisms. (Author’s ab- 
stract) 

W88-09575 


ORIGIN OF POLYCYCLIC AROMATIC HY- 
AH) IN RECENT SED 


OCEAN) AND IN THE GIRONDE ESTUARY, 
Bordeaux-1 Univ., Talence (France). Groupe d’O- 
ceanographie Physicochimique. 

P. Garrigues, H. H. Soclo, M. P. Marniesse, and 
M. Ewald. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 28, No. 1+2, p 121-131, 
January 1987. 6 fig, 3 tab, 19 ref. 


Descriptors: *Marine sediments, *Sediments, *Hy- 
éncuieen, *Path of pollutants, *Estuaries, 
*Water pollution sources, Water pollution, Gir- 
onde Estuary, Golfe de Gascogne, Atlantic Ocean, 
Chromatography, Spectroscopy, Spectrofluo- 
metry, Continental shelf, Fate of pollutants. 


Several aromatic series have been analyzed on 
oe extracts by high performance liquid chro- 

ae (HPLC) and by high resolution 
Shpol's kii spectroscopy. HPLC coupled to a pro- 
grammable spectrofluorometer as detector has 
been used for the detection of the sixteen polycy- 
clic aromatic hydrocarbond (PAH) priority pollut- 
ants recommended by the US Environmental Pro- 
tection Agency. A relatively low concentration of 
PAH’s was found une to those reported in 
sediments of more ted European estuaries. 





Relative distribution in methylated phenanthrene, 
po ee —- pyrene series have been agg eet 
resolution spectro’ in Shpol’ 

matrices for the <Fierminaion of the sources of 
aromatic matter in the sedimen 

mentary studies would provi 

on the origin of PAH in marine sediments. (Au- 

*s abstrac 


's t 
W88-09576 


SOIL CONTAMINATION BY SOME ORGANIC 
MICROPOLLUTANTS RELATED TO SEWAGE 
SLUDGE SPREADING, 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. du Genie de Environment. 

For primary bibliographic entry see Field SE. 
W88-09577 


DETERMINATION OF TRIALKYLLEAD SPE- 
CIES IN WATER SAMPLES, 
Dortmund oo (Germany, F.R.). Inst. of Occu- 


ional 2 
For primary bibliographic entry see Field 5A. 
W88-09580 


TEST SYSTEM FOR THE DETERMINING OF 
THE FATE OF PESTICIDES IN SURFACE 
WATER: PROTOCOL AND COMPARISON OF 
THE PERFORMANCE FOR PARATHION OF 
ECOCORES AND MICRO STEMS 
FROM TWO SOURCES, 

Institute for Pesticide Research, Wageningen 
(Netherlands). 

For primary bibliographic entry see Field 5A. 
W88-09584 


EVOLUTION OF ee ee AND 
BACTERIAL ACTIVITY IN 


MENTS 
VERSEMENT DE PETROLE BRUT ET 


TRAITE), ‘ 

Institut Francais de Recherche pour |’Exploitation 
de la Mer, Brest. 

G. oe J. P. Desmarquest, B. Jensen, and R. 


lgneeuiaicnal Journal of Environmental Anal 
Chemistry IJEAA3, Vol. 29, No. 3, p 153-178, 
April 1987. 4 fig, 6 tab, 23 ref. 


Descriptors: *Oil spills, “Cleanup operations, *Dis- 
persants, *Hydrocarbons, ‘*Marine sediments, 
SBlodegradation, *Fate of pollutants, Bacteria, Oil 
pollution, Dissolved oxygen, Water pollution, 
Physical properties, Chemical properties, France, 
Chromatography, Spectrofluorometry, Tempera- 
ture, Oxidation-reduction potential, Intertidal 
areas. 


The fate of an experimental oil pollution of interti- 
dal sediments in a sheltered beach of North Britta- 
ny (France) was investigated over a 16-month 
period. Chemical treatments were applied to two 
of the three contaminated plots by pre-mixing oil 
with di it. and oo agents, respec- 
tively. The physico-chemical and bacteriological 
characteristics of the polluted areas were seo 
with the purpose of identifying the limitin 

eters for microbial degradation of oil and the effect 
of treatments. The concentration of hydrocarbons 
in the oiled sediments did not change significantly 
during the experimental period. Chromatographic 
and spectroflurometric data showed that the main 
evolution of oil concerns the degradation of n- 
alkanes and the removal of light aromatics. Biode- 
gradation of hydrocarbons occurred at a measura- 
ble rate only during the warm seasons (average 
temperature 18 + or - 2 degrees) causing, after 
sixteen months, the disappearance of more than 
80% of the n-alkanes fraction independent of the 
pollution sediment level and the chemical treat- 
ment of the pos prs plots. However, the bio- 
degradation of n-alkanes proceeded at different 
rates, during the first rl inversely jones 
on oil content in the collected samples. i 
limiting factor is dissolved oxygen as shown by the 
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Ss rt eee Sea dehete as 3-4 om teeth ios 

poorly oxygenated zone characterized by low 

redox potential. Nutrients were not a limiting 

factor probably due to domestic and agricultural 

inputs. A marked wth was observed 

with a avers’ in- 

pte Sa with re- 

spect 10 total hetertrop In the laboratory and 

id experiments, the same behavior of untreated 

and chemically treated oil was observed in partial- 
Lang van y at cy (Author’s abstract) 


CHARACTERISTIC LEVELS OF CHLORINAT- 
ED 5 ae ge AND TRACE METALS 
IN FROM COASTAL WATERS OF 
NORTH A AND BALTIC SEA, 

wrk Unterscuhingsamt Flensburg (Germa- 
ny, 

B. Luckas, and U. Harms. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 29, No. 3, p 215-225, 
April 1987. 2 fig, 4 tab, 13 ref. 


Descriptors: *Chlorinated hydrocarbons, *Heavy 
metals, *Fish, *Water sampling, *Path of pollut- 
ants, Contamination, Tissue analysis, 

Water pollution, Coastal wat waters, North Sea, Baltic 
Sea, Spatial distribution, Polychlorinated biphen- 
yls, German Bight, DDT, Mercury, Cadmium, 
Lead, Gas chromatography, Atomic absorption 
spectroscopy, Weser Estuary, Elbe Estuary. 


During investigations on the occurrence and distri- 
bution of contaminants in coastal waters of the 
North Sea and Baltic, organochlorine com —_ 
(such “at heen (HCB), a 
tyrene y y 
CH), dichi Sen teiiett +. (pp-DDT) 
and its metabolites) and polychlorinated biphenyls 
(PCBs) and heavy metals (such as mercury, cadmi- 
um and lead) were determined in a selected flatfish 
species (flounder , Platichthys flesus L.). The sam- 
pling network covered the outer estuaries of the 
rivers Weser and Elbe, the German Bight, the 
Danish North Sea coast and coastal regions of the 
south-western Baltic. Organochlorine compounds 
were determined by high resolution glass capillary 
gas chroma y with electron capture detec- 
tor after phe do ee and clean up. For the 
heavy metals, a multi-stag 








e ana- 
pyre naa was used in which graphite fur- 
nace (for Cd and Pb, respectively), cold vapor (for 
Hg), atomic absorption was com- 
bined with pre-instrumental separation and enrich- 
pe ss Evaluation of the data from the 

rogram made significant geographical differences 
Gavtona in tin lease nad gaiteee wide magiad: @ the 
substances involved. For gd « ocs, Som: Hg, a 
crucial point of contamination within the German 
Bight was that was aj 
enced to a large extent by the i 
from the Lag Author’s abstract) 
W88-0958 


=a g influ- 
ww of waters 


ay oe OF METHYL- 


TRECONCENTRATION PROCE- 


URE, , 
Swedish Environmental Research Inst., Goete- 


borg. 
For primary bibliographic entry see Field 5A. 
W88-09590 


MANGANESE IN DRINKING WATER OF THE 
TOWN OF BEAUCAIRE: ORIGINS AND SOLU- 
TIONS (MANGANESE DANS L’EAU D’ALI- 
MENTATION DE LA VILLE DE BEAUCAIRE: 
ORIGINES ET SOLUTIONS), 

Aix-Marseille-1 Univ. (France). Lab. de Chime 
Generale. 

Y. Claire, B. Dumousseau, P. Jaudon, J. C. 

Landry, and C. Massiani. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 24, No. 1, p 37-54, Janu- 
ary 1986. 5 fig, 7 tab, 22 ref. 


Descriptors: *Water pollution sources, *Manga- 
nese, *Drinking water, *France, *Water pollution, 
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Sources Of Pollution—Group 5B 


*Groundwater pollution, *Groundwater, Bacterial 
physiology, Iron, Pollutant identification, Bacteria, 
Domestic water, Aquifers. 


Changes in domestic water supply appearance and 
ality having been found by the inhabitants of 
ucaire, a study was conducted by chemists, 
hyrdrogeologists and biologists to detect the origin 
of changes in the appearance and quality of the 
domestic water. These changes were linked with 
increasing amounts of iron and manganese. The 
problem is not specific to this town and can fre- 
quently be found in the Saone and Rhone Valleys. 
The results of the study show that the aquifer in 
question contains semi-captive groundwater with 
two sources, the Rhone and calcareous mountains. 
The low-oxygen waters are enriched by dissolution 
from gravel with manganese and iron which are 
preferentially fixed on porous and cracked surface 
elements. The conditions for manganese liberation 
are connected with the presence of organic be 
ters, bacteria (capable of pee bene 
pounds) and anaerobiosis. The action o convthared 
phic microorganisms using organic matter and con- 
suming oxygen at the groundwater periphery also 
affects the - = level in the water. Thus the 
central part ‘oundwater system is a reduc- 
ing prt mtb ~ val allows the modification of 
the bacterial metabolism towards a ferric and man- 
ganic reduction process. The result is the transfor- 
mation of insoluble manganic and ferric com- 
pounds into manganous and ferrous compounds 
which are liberated into the groundwater. (Au- 
thor’s abstract) 
W88-09597 


STUDY OF THE WEATHERING OF A PETRO- 
LEUM PRODUCT SPILLED ON THE OCEAN 
SURFACE UNDER NATURAL CONDITIONS 
(ETUDE DU VIEILLISSEMENT D’UN PE- 
TROLE BRUT REPANDU A LA SURFACE DE 
L’EAU DE MER DANS DES CONDITIONS NA- 
TURELLES), 


Institut Francais du Petrole, Rueil-Malmaison. 

J. Ducruex, F. Berthou, and G. Bodennec. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 24, No. 2, p 85-111, 
February 1986. 9 fig, 6 tab, 42 ref. 


Descriptors: *Degradation, *Emulsifiers, *Oxida- 
tion, *Oil spills, *Fate of pollutants, Surfactants, 
Seawater, Weathering, Oil pollution, Hydrocar- 
bons, Water pollution, Petroleum products. 


Photooxidation plays an important role in the 
weathering process of a petroleum product spilled 
in the marine environment. Photooxidation gener- 
ates polar compounds exhibiting a more or less 
marked surfactant nature. Likewise, photooxida- 
“—- increases the amount of organic compounds 
the water column by the formation of 
hydrophi ic oxidized compounds. In this study, an 
Arabian Light crude oil (1 litre) was spread on the 
surface of unrenewed seawater (320 litres) and was 
subjected to natural irradiation for 70 days. During 
this time, five samples of the underlying water as 
well as five samples of the supernatant oil were 
taken. The changes in the composition of the dif- 
ferent organic compounds present in the two 
phases were followed. The acidic, basic and neu- 
tral compounds were separated by liquid-liquid 
extraction. The neutral fraction was separated by 
thin-layer chromatography (T:C) into aliphatic hy- 
drocarbons, aromatic compounds and resins. Each 
fraction was then analyzed by GC and high-pres- 
sure liquid chromatography. At the end of the 
weathering experiment a high proportion of polar 
products (acids and resins) was found in the water 
column with concentrations greater than 8 mg/ 
liter of water, corresponding to an oxidizing degra- 
dation of 0.3% of the initial crude oil. The concen- 
trations of hydrocarbons (aliphatic and aromatic) 
in water were very low (0.4 mg/liter) compared to 
those of photochemically oxidized products. The 
oxidation products in the surface hydrocarbon film 
were characterized by elemental analysis, infrared 
spectrometry, and liquid-liquid extraction at differ- 
ent pHs. An appreciable increase of polar com- 
pounds (acids and resins) with time was revealed, 
as well as a preferential degradation of aromatic 
compounds (2 to 3 rings). Moreover, the interfacial 
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tension (oil/water) decreased very quickly i a 
days pay tt 17.5 cpt he _—— tung A <<. 
an o nature on the em 
ps canes emulsion) of a hydrocarbon 
spied at sea. (Author’s abstract) 
88-09598 


HYDROCARBONS AND AROMATIC HYDRO- 

CARBONS IN ee SURROUND- 
EARTHEN WASTE DISPOSAL PIT 

FOR PRODUCED WATER TI IN THE DUNCAN 

OIL FIELD OF NEW MEXICO, 

New Mexico State Univ., Las Cruces. Dept. of 


G. A. Eiceman, J.T. McConnon, M. Zaman, C. 
Shuey, and D. Earp. 

ternational Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 24, No. 2, p 143-162, 
February 1986. 7 fig, 2 tab, 22 ref. 
‘Groundwater 


occurrence of distinctive marker compounds in the 
Nigerian oil facilitated the identification of residues 
of the ‘Sivand’ cargo in the sediments up to 12 
months after the spill. Interpretation of chromato- 
grams revealed several other sources of hydrocar- 
bons contributing to the sediments including those 
from algae, higher plants and fossil fuel combus- 
tion products. Field observations and laboratory 
studies indicated that these compounds were less 
readily biodegraded in sediments than the oil-de- 
rived hydrocarbons. Possible reasons are discussed. 
(Author’s abstract) 

W88-09601 


DETERMINATION OF BORON BY INDUC- 
TIVELY COUPLED PLASMA ATOMIC EMIS- 
SION SPECTROSCOPY: II. APPLICATIONS 
TO SOUTH AFRICAN ENVIRONMENTAL 


AMPLES, f 
Town Univ. (South Africa). Dept. of Analyt- 
Science. 


For primary bibliographic entry see Field 5A. 
W88-09602 


SOLID-PHASE EXTRACTION AND CAPIL- 
LARY GAS CHROMATOGRAPHIC DETERMI- 
= OF TRIAZINE HERBICIDES IN 


TER, 
Florida Univ., Gainesville. Pesticide Research 
P. C. Bardalaye, and W. B. Wheeler. 


Siegen Journal of Environmental Analytical 
y IJEAA3, Vol. 25, No. 1-3, p 105-113, 





and GC/MS techniques for purgable hyd 
ag eng ndy weg ged 
ganic compounds. ater samp! rom test pits 
down-gradient from the disposal pit contained pur- 
cageehypeet mage hydrocarbons that were simi- 
to contents of the waste disposal pit. In con- 
trast, water obtained from test pits up 
gradient from the waste pit were free of detectab! 
organic components. Major purgable components 
in the waste pit and in 
luded saturated/ hydrocarbons and 
aromatic/alkylated aromatic hydrocarbons. Sam- 
ples collected 25 m from the waste pit contained 
concentrations of all compounds greater than in 
samples taken at 50 m in distance on the same axis. 
Total concentration of pur; le aromatic hydro- 
carbons in groundwater test plots ranged 
from a high of 200 ppb at 25 m to a low of 12 ppb 
at 50 m on an axis through the plume center. 
(Author’s abstract) 
‘W88-09599 


FATE OF ATRAZINE AND TRIFLURALIN 
FROM AN INDUSTRIAL WASTE DUMPING 
AT THE LLOBREGAT RIVER: PRESENCE IN 
FISH, RAW AND FINISHED WATER, 

(Spain). de Quimica Bio-Organica, Barcelona 

pain’ 
a primary bibliographic entry see Field 5A. 
'W88-09600 


pO get ge od OF THE FATE OF el 
CRUDE OIL IN SURFACE SEDIMENTS O 
THE HUMBER ESTUARY BY GAS CHROMA. 
TOGRAPHY-MASS SPECTROMETRY, 

Newcastle = 2 By Tyne Univ. (England). Organic 


hemistry 
D. M. Jones, 8. J. Rowland, A. G. Douglas, and S. 
Howells. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 24, No. 3, p 227-247, 
March 1986. 6 fig, 3 tab, 34 ref. 


ants, “Ol pe *Path of pollutants, *Fate of pollut- 
ants, sc gpa aa mgy, *Gas ae 


phy, a spectrometry, Hydrocarbons, 
bral Biodegradation, Water pollution, 
Humber Estuary, Sediment-water inter- 
faces, Oil. 
The hydrocarbon composition of surface sediments 
at two lithologically different sites in the Humber 
Estuary (U.K.) has been examined by chroma- 
y-Mmass spectrometry. The sediments were 
jee or 5, 7 and 12 months after the accidental 
spillage of 6,000 — of a Nigerian li it crude oil 
into the estuary from the tanker ‘Sivand’. The 


i 1986. 3 fig, 1 tab, 15 ref. 

Descriptors: *Pollutant identification, *Triazine 
pesticides, *Herbicides, * tography, *Gas 
chromatography, Trace levels, Ametryn, Prome- 
tryn, Water pol ution, Terbutryn. 


A facile and efficient method for the determination 
of trace quantities of triazine herbicides, terbutryn, 
prometryn and ametryn in water. The procedure 
involved preconcentration of water samples by 
sorption on chromatographic er silica gel parti- 
cles with chemically modified surface, being cova- 
lently bonded with a coadantenele C8H17 — 
This was followed by solvent desorption with 

propanol. The determinative step was achieved by 
capillary gas chromatography on a Supelcowax-10 
fused silica column using a nitrogen-phosphorus 
detector. The limit of detection was 0.1-10 micro- 
ea: (Author’s abstract) 

88-09607 


MICRO POLLUTANTS IN RED MUD WASTE 
OF ALUMINUM P’ 
Madhya Pradesh Pollution Control Board, Raipur 


(India). 

C. B. Patel, V. K. Jain, and G. S. Pandey. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 24, No. 4, p 269-274, 
June 1986. 1 fig, 5 tab, 12 ref. 


Descriptors: *Trace elements, *Industrial wastes, 
*Aluminum industry, Atomic absorption spectro- 
photometry, India, Wastes, Mud, Pollutant identifi- 
cation, Chromium, Manganese, Lead, Copper, Mo- 
lybdenum, Tin, Aluminum industry. 


The production of aluminum has grown steadily in 
India. The process details of an aluminum plant 
and the genesis of red mud durin, ¥.? the aluminum 
production have been described. Chemical analysis 
of a number of red mud samples, collected at 
different periods, have been carried out. Concen- 
trations of micro pollutants were determined to 
assess their probable impacts on the soil and water 
of the adjoining areas. (Author’s abstract) 
W88-09609 


POLYCYCLIC AROMATIC HYDROCARBONS 
ys SOIL AT GROUNDWATER LEVEL NEAR 

AN EARTHEN PIT FOR PRODUCED WATER 
IN THE DUNCAN OIL FIELD, 


New Mexico State Univ., Las Cruces. Dept. of 


Chemistry 
B. Davani, K. Lindley, and G. A. Eiceman. 
International Journal of Environmental Analytical 
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Chemistry IJEAA3, Vol. 24, No. 4, p 299-311, 
June 1986. 4 fig, 1 tab, 12 ref. 


Descriptors: *Brine disposal, *Path of poilutants, 
*Soil contamination, *Groundwater pollution, 
*Hydrocarbons, Duncan Oil Field, New Mexico, 
San Juan River, Soil analysis, Trace levels, Waste 
disposal, Water pollution, Fate of pollutants, Poly- 
cyclic aromatic hydrocarbons. 


Hydrocarbons, polycyclic aromatic hydrocarbons 
(PAHs) and alkylated PAHs with two to four rings 
were found in soil at groundwater level down- 
gradient from an earthen waste disposal pit for 
produced water, in the Duncan Oil Field of NW 
New Mexico. Depth to groundwater was only | to 
1.5 m in this flood plain of the San Juan River. 
Complex mixtures of hydrocarbons with carbon 
numbers from 12 to 30 were detected in solvent 
extracts of soil samples collected 25 m and 50 m 
down-gradient from the waste pit. The concentra- 
tion of totai extracted organic mass was as large as 
500 ppm at 25 m, but a reduction in concentration 
of 90-100% was seen for samples at 50 m on the 
same axes. No similar contamination was found in 
soil samples located on axes drawn up-gradient 
from the waste pit. Concentrations for total PAHs 
in soil at 25 m distance from the waste pit were as 
large as 4900 ppb an 37 ppb at 50 m on the same 
axis. Detectable but trace amounts of PAHs in 
samples up-gradient from the pit may be evidence 
for secondary dispersion mechanism such as flood- 
ing of the region. While groundwater contamina- 
tion with organic compounds from an earthen 
waste disposal pit has been demonstrated here, 
mobility, partition and fate of PAHs in complex 
mixtures in a soil/groundwater system remain un- 
determined. (Author’s abstract) 

W88-09611 


DETERMINATION OF THE SPECIATION OF 
CHROMIUM FROM A BICYCLE FACTORY 
DISCHARGE, 

Dar es Salaam Univ. (Tanzania). Kunduchi Marine 
Biological Station. 

W. M. Kudoja. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 26, No. 1, p 77-81, July 
1986. 2 tab, 17 ref. 


Descriptors: *Path of pollutants, *Chemical analy- 
sis, *Chemical speciation, *Industrial wastes, 
*Chromium, X-ray fluorescence. Wastewater, 
Water pollution, Trace metals, Toxicity, Tanzania. 


The discharge from a bicycle factory in Dar-es- 
Salaam was analyzed for dissolved trace metals so 
as to monitor what was being introduced onto the 
environment. An X-ray Fluorescence spectropho- 
tometer, with a Si (Li) detector connected to a 
multichannel analyzer (Canberra 40 series), was 
used for the analysis. Computation of the 

and results was done by a Professional Deck 350 
computer. The elements contained in the dischar, rge 
were Ca (596 ppm), Ti (369 ppm), Cr (1 pn ap be 
(0.98%) and Sr (73.5 ppm). Further anal 

speciation of chromium revealed that ond Bev 
Cr(III) in the amount of 9 ppm and Cr(IV) in the 
amount of 2 ppm. The level of Cr(IV) is high 
considering its toxicity. (Author’s abstract) 
W88-09615 


POLYCYCLIC AROMATIC HYDROCARBONS, 

IN SURFACE SEDIMENTS FROM THE ELIZA- 

BETH RIVER SUBESTUARY, 

Virginia Inst. of Marine Science, Gloucester Point. 

H. Bier, C. Hein, R. J. Huggett, P. Sous, and H. 

Slone. 

International Journal of Environmental Analytical 

Chemistry IJEAA3, Vol. 26, No. 2, p 97-113, 

— 1986. 4 fig, 3 tab, 34 ref. EPA Grant R- 
12. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Estuaries, *Hydrocarbons, * ts, 
*Coal, Correlation coefficient, Sampling, Polycy- 
clic aromatic hydrocarbons, Fate of pollutants, 
Virginia, Elizabeth River. 





routine analyses 
pr sy aromatic Peete (PAHs) as 
pg A og meag Page , aaa indicating 
a ge dm ape f fopenteeds < 
conspicuous of cyc c,d)pyrene in 
these samples is characteristic of fos clan bon 
Contentrations of PAHs were highest in the 
Southern branch of the Elizabeth River where the 


SEDIMENTS: ANALYTICAL 

TION AND ENVIRONMENT. 

SIDERATIONS, 

Procter and Gamble/ETC, Strombeek, Bever (Bel- 


jum). 
For rimary bibliographic entry see Field 5A. 
W88-09618 


VERTICAL TRANSPORT AND ITS EFFECTS 
ON EPILIMNETIC PHOSPHORUS IN FOUR 
CALCAREOUS LAKES, 

Wisconsin Univ.-Madison. Water Chemistry Lab. 
R. E. Stauffer. 

Hydrobiologia HYDRB8, Vol. 154, p 87-102, No- 
vember 16, 1987. 7 fi 6 tab, 45 ref. EPA Grants 
16010-EHR and 5P2-WP-184-04. 

Descriptors: *Limnology, *Cycling nutrients, 
*Chemical Properties, be *Water circulation, 
*Epilimnion, *Nutrients, *Phosphorus, Vertical 
flow, Alkaline water, Wisconsin, Lake Mendota, 
Entrainment, Eddy diffusion, Wind, Chlorophyll. 


The influence of vertical nutrient transport on 
epilimnetic so was studied during 1972, 12 


¢ oper - ic P 
(Green, Fish), higher windpower had little or no 
effect on epilimnetic phosphorus. In each of the 
four lakes epilimnetic P declined in early summer 
until a quasi-steady-state was achieved between P 
influxes and P sedimentation. In Mendota and De- 
lavan steady-state featured higher concentrations 
of total P, and much higher epilimnetic concentra- 
tions of ulate P and ehdcoopheyll, than in 
Green and Fish Lakes--mainly on account of the 
high fluxes of og 7 apeein biologically- 
available P through the seasonal thermocline. The 
flux analysis illustrates why mean lake total P 
concentration after ice-out is an inconsistent meas- 
ure for estimating nutrient potential and chloro- 
—— standing during the following summer 
lakes. (Author's abstract) 
wee-006s9 


PHYSICO-CHEMICAL ASPECTS OF PARTI- 
TIONING OF NON-POLAR HYDROPHOBIC 
ORGANICS AT THE AIR-WATER INTERFACE, 
Louisiana State Univ., Baton Rouge. Dept. of 
Chemical Engineering. 
ae T. Valsaraj. 

rot CMSHAF, Vol. 17, No. 5, p 875- 
887, Ser 1588. 5 fig, 4 tab, 35 ref. 
Descriptors: *Path of pollutants, *Air-water inter- 
faces, *Solubility, *Organic compounds, *Physico- 
chemical properties, Chemical properties, Bond- 
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ing, Air stripping, Sediment-water interfaces, Hy- 
drophobic compounds. 


The binding of highly pears age non-polar or- 
ganics to low aqueous solubility and = 
sure at air-water interfaces is discussed. 

librium constant for this process is the Henry's 
ee Sacto en 


a le pe a Ho solute at air-water, sedimen' 
and octanol-water interfaces can all be unified by 
atowts basic surface chemical principles. (Fried 


W88-09653 


IDENTIFICATION OF ASBESTOS AND GLASS 


Gainesville, 

Fy Patch Mandlik, C. G . Manos, and D. J. Lisk. 
pr er gy CMSHAF, Vol. 17, No. 5, p 1025- 
1032, 1988. 2 fig, 2 tab, 31 ref. 


Descriptors: *Glass fibers, *Sludge, *Soil contami- 
*Public heaith, Risks, Municipal Pop- 
wastewater, 
ulation —- Light microscopy, Chrysotile, 
Amosite, Land disposal, New York, Minerals. 


Munici sewage sludges from 15 small New 
York State cities were analyzed for asbestos and 
glass fibers using polarized light microscopy and 
staining. Asbestos fibers, identified as 
chrysotile or amosite, were found in nine of the 
samples and at levels in the range of 1 to 5% by 
volume in the sludge ash. Glass fibers were also 
found in ten of the samples. The assessment of 
[nap lpececchaye eng aperginatnngamar!, ag 
bers in sewage sludge is, at present, speculative. 
Since sludge contains nutrient elements essential 
for plants, and organic matter that can benefit soil 
pr rip a ag a rend gece Der gr 
land. Hand-to-mouth contamination by 
children frequenting sludge-treated soils in such 
land is of concern. 7) Sew PTT) 
W88-09656 


MODELLING THE EFFECT OF ACIDITY ON 
MERCURY UPTAKE BY WALLEYE IN ACIDIC 
AND CIRCUMNEUTRAL LAKES, 

Michigan Univ., Ann Arbor. School of Natural 
Resources. 


A.L. oe. 
Environmental Pollution, Vol. 50, No. 4, p 285- 
294, 1988. 4 fig, 3 tab, 19 ref. 


Descriptors: *Path of pollutants, *Acid rain ef- 
fe *Bioaccumulation, *Acidity, “Mercury, 


tical models, Accumulation, 
Fish, Circumneutral lakes, Accumulation, Wiscon- 
sin. 


An association between acidification of lakes and 
—— mercury concentrations in fishes has been 

eported. In northern Wisconsin (USA), for exam- 
ple, Walleye (Stizostedion vitreum) in naturally 
acidic lakes have higher mercury concentrations 
than walleye in circumneutral lakes. In this study a 
bioenergetic based model for mercury uptake is 
applied to identify potential causes of hi mer- 
cury concentrations of fishes living in acidic lakes. 
Application of the model to walleye populations in 
northern Wisconsin indicates that higher mercury 
concentrations in acidic lakes are most likely a 


7 
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result of both increased concentrations in the water 
and increased efficiencies of uptake from water. 
Hi concentrations in the water would result in 
i ; concentrations in the food. (Author’s ab- 
stract, 


'W88-09660 


NITRA’ 

SLUDGE AMENDED LY: 

R. L. Jones, and T. D. Hinesly. 

Environmental Pollution, Vol. 51, No. 1, p 19-30, 
1988. 17 ref, 5 tab. 


TE IN WATERS FROM SEWAGE- 
‘SIMETERS, 


iptors: *Nutrients, *Path of | oe. 
*Water pollution sources, “Nitrate, * L.ysimsters, 
*Sludge, a utilization, *Fertilization, * 
cultural runoff, Tile drainage, Corn, Nitrogen, 

face runoff. 


to 22 
I 


ysimeters w ctnllpmet = pa ~ inorganic 
Sutllues at teotdered Sante hates Annual 
Rete tenon ees ge treat- 
ments were 0.9 and 5.1, and 3 np mcr the “eed 
)-N/ha. Losses from lysimeters treated with 

ganic fertilizer were 1.1 and 3.3 


from 8.9 to 14.0 mg/L in runoff from sludge- 
ee ee ee 
from lysimeters ee ganic fertilizer. In 
e the median O3C-N concentrations 
were 148 to 223 mg/L and 24 to 44 mg/L for 
sludge and inorganic fertilizer treatments, respec- 
tively. Highest runoff levels occurred in early 
summer storms, whereas tile-drainage con- 
centrations occurred in late winter and early 
spring. (Author’s abstract) 
W88-09662 


TEMPORAL VARIATION OF METALS IN THE 


For primary bibliographic entry see Field 5A. 
'W88-09667 


DISTRIBUTION OF FRESHWATER SNAILS 


Hydrobiologia HYDRB8, Vol. 146, No. 1, p 77-88, 
March 10, 1987. 4 fig, 7 tab, 26 ref. 


—— *Epidemiology, *Stream biota, *Pop- 

ulation distribution, *Snails, *Parasites, *Human 
diseases, gg agg *Trematodes, Infection, 
Intermediate canals, Lakes, 
Streams, Biomphalsvia, ‘Bolus 1 Niger River, Mali. 


Snail surveys were carried out in various parts of 

Mali. All areas surveyed are of the — 

basin being either affluents or irrigation schemes 

fed by this river. The snail species present varied 

Sic cece ean toapiek Meceieae 
ts 


; appear 

ap- 
peared to some extent to be focal and high snail 
densities appeared to be associated with human 
water contact activities, which apparently create 
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Group 5B—Sources Of Pollution 


favorable biotopes for the snails. This is probably 
due to an alteration of the vegetation and an in- 
crease of the trophic status of the site by contami- 
nation with food remnants and other debris. The 
larger irrigation canals or lakes in these schemes 

lay an important role in the transmission of 
oe schistosomes and transmission appears to be 
very focal in these habitats. Infected snails are 
almost exclusively found in well-defined human 
water contact sites (WCS). Local infection rates 
with schistosomes were often high (i.e. up to 27% 
in B. pfeifferi). In urban areas such as Bamako, 
transmission patterns are more variable. In Bamako 
schistosome-infected B. truncatus were found in 
the Niger river. A number of smaller semi-perma- 
nent or permanent streams are very important 
transmission sites, and schistosome infections were 
recorded from B. pfeifferi, B. truncatus and B. 
globosus. Schistosome infection rates in B. pfeifferi 
were often up to 30%. In a new lake at Selingue, 
B. truncatus was found to be widely distributed 
only about a year and a half after the dam was 
constructed, and in some sites schistosome infec- 
tions were recorded. (Author’s abstract) 
W88-09670 


ZN UPTAKE BY CLADOPHORA GLOMER- 


ATA, 
Vyzkumny Ustav Vodohspodarsky, 


— 


Vymazal. 
Hydvobiologia HYDRB8, Vol. 148, No. 2, p 97- 
101, May 20, 1987. 3 fig, 23 ref. 


Prague 


Descriptors: *Path of pollutants, *Zinc, *Al 
*Cladophora, *Bioaccumulation, Accumulation, 
Adsorption, Hydrogen ion concentration, Light 
intensity, Population exposure, Heavy metals. 


The uptake of zinc by cladophora glomerata at 
periods i ‘aber light conditions and exposure 

~~ These studies indicate that Zn 
Soe by Cladophora glomerata is pH-dependent 
in the range studied (5.5-8.5). Uptake increases 
with rising pH. The greatest amount of Zn taken 
up over time was during hour 1 followed by hour 
2. Results of light/dark experiments indicate that 
the difference between the mean specific uptake of 
zinc by Cladophora glomerata under continuous 
light and continuous dark when pH is kept con- 
stant during the exposure png is not significant. 
A significant increase in the mean specific uptake 
appears when pH in the medium is not controlled 
during the exposure under lighted conditions. All 
of the results support the dominance of adsorptive 


uptake S. zinc by Cladophora. (VerNooy-PTT) 
W88-09671 


ELEMENTAL COMPOSITION OF THE SUB- 
AQUATIC LIVERWORT PELLIA ENDIVIIFO- 
LIA (ICKS.) DUM. IN RELATION TO HEAVY 
METAL CONTAMINATION, 

pany Inst. for Environmental Studies, Yatabe 
K. Satake, M. Nishikawa, and K. Shibata. 
Hydrobiologia HYDRB8, Vol. 148, No. 2, p 131- 
136, May 20, 1987. 2 fig, 4 tab, 16 ref. 


Descriptors: *Path of pollutants, *Pollutant identi- 
fication, *Bioindicators, *Metals, “Heavy metals, 
*Liverworts, *Pellia contamination, Spectrom- 
eters, Emission spectroscopy, Inductively-coupled 
plasma atomic emission spectrometry. 


The concentrations of fifteen elements (B, Na, Mg. 
Al, P, K, Ca, Ti, Mn, Fe, Cu, Zn, Sr, Cd, 

thalli of the sub-aquatic liverwort Pellia endiviifo- 
lia (Dicks.) Dum. collected from seven sites in 
Japan, were analyzed by inductively coupled 
plasma atomic emission spectrometry (ICP). The 
average concentration of major essential elements 
in the thalli was: 49,600 micrograms/gram K, 9140 
ap pre Na, 6740 micrograms/gram Ca, 
3840 micrograms/, — P, and 3060 micrograms/ 
gram Mg. Thalli of P. endiviifolia from sites pollut- 
ed by heavy metals (Cu, Zn, Pb) contained high 
concentrations of these elements (maxima 0.88% 
Cu, 0.55% Zn and 0.36% Pb in the older thallus), 
thus demonstrating the potentiality of this liver- 
wort as an indicator for heavy metal contamina- 
tion. (Author’s abstract) 


W88-09673 


HEAVY METALS IN WATER, SEDIMENTS, 
FISH AND PLANTS OF RIVER HINDON, U.P., 


INDIA, 

Aligarh Muslim Univ. (India). Environmental Re- 
search Lab. 

M. Ajmal, Razuiddin, and A. U. Khan. 
Hydrobiologia HYDRB8, Vol. hw No. 2, p 151- 
157, May 20, 1987. 1 fig, 3 tab, 15 


Descriptors: — od B we grocer *Plants, *Heavy 
metals, *Rivers, *Fluvial sediments, *Water hya- 
cinths, *Water nctorws § Fish, Contamination, 
India. 


We analyzed the concentrations of Cd, Co, Cr, = 
Fe, Mn, Ni, Pb and Zn in the water, sediment, fish 

(Heteropneustes fossilis) and gt Ag oe 

crassipes) of the River Hindon, U gre at 
seven naees stations, in the Psy "1982. Five 
samples of each kind were c~"'=cted at the stations, 
which represented the entire of the river 
Pe ee ee eae of Dehradun, 
U.P. to the point w it merges into the River 
Yamuna. Considerable variation in concentration 
between water, sediments, fish and plants were 
noted. The concentration in the water was in the 
order Fe > Zn > Cr > Mn i 
Co > Cd, in the sediments Fe 


Environmental Geology and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 35-44, February 1988. 
4 fig, 3 tab, 24 ref. 


Descriptors: *Trace elements, *Path of pollutants, 
*Water pollution sources, *Lake Kinneret, Israel, 
Pollutants, Distribution patterns, Temporal distri- 
bution, Water pollution, Sea of Galilee, Jordan 
River, Fish ponds, Municipal waters. 


Waters of the northern watershed of Lake Kin- 
neret, sampled during the period from 1978-1983, 
were analyzed for their major and trace element 
contents. The trace element concentrations of the 
major water sources of the watershed (the Dan 
and Banias springs) represent background values. 
After emer, the waters are subjected to 
human activity. In crossing the populated and cul- 
tivated Hula Basin in man-made canals, the major 
and trace element contents increased. In compari- 
son to the trace element concentrations, those of 
the major elements had narrow ranges and small 
temporal fluctuations. Trace element concentra- 
tions varied by 3 orders of magnitude, and tempo- 
ral variations were large but not necessarily sea- 
sonal. Point sources of trace nog a were urban 
effluents, fish pond wastes, and peat soil drainage. 
The trace element concentrations decreased in the 
waters of the last segment of the Jordan River. All 
measured trace elements were below the criteria 
levels established by regulatory agencies. Several, 








SUCCESSION IN ZOOPLANKTON AND HY- 
DROPHYTES OF A SEASONAL WATER ON 
THE WEST COAST OF SOUTH AFRICA, 
Department of Nature and Environmental Conser- 
vation, Stellenbosch (South Africa). 

For primary bibliographic entry see Field 2H: 
W88-09678 


HEAVY METAL CONTENT OF THE MOSS 
MNIUM HORNUM GROWING IN THE STEM 
FLOW AREA OF FAGUS SYLVATICA, 
Duesseldorf Univ. (Germany, F.R.). Dept. of Geo- 
botany. 

M. Clement, and R. Wi 

Acta Oecologia AOSPDY, Vol. 8(22), No. 3, p 
257-264, 1987. 3 fig, 47 ref. 


Descri tors: *Path of -pollutants, *Soil contamina- 
tion, *Heavy metals, *Mosses, *Stemflow, *Fagus 
sylvatica, *Beech trees, Lead, Cadmium, Zinc, 
Bioaccumulation, Leaching. 


An analysis of heavy metal content of mosses 
showed the importance of the trunk base area as a 
habitat of — significance in contrast to the 
remainder of the stand, with respect to the heavy 
metals contained in plants. The trunk base area, or 
skinflow area, led ‘Buchenshuerze’ (beech 
apron) by Tuexen, is that part of the forest soil that 
absorbs the water flowing down from the trunks of 
trees. The contents of lead in mosses were signifi- 
cantly higher in the trunk base area than they in 
the center of the stand. No significant differences 
between the micro habitats could be determined 
for the elements cadmium and zinc. These findings 
can be explained by the high input of heavy metals 
in the trunk base area, by differences in the che- 
mico-physical properties of the three elements 
under investigation and their varying affinity with 
mosses. As a result, lead is accumulated, whereas 
in the case of zinc and cadmium, the processes of 
accumulation and leaching presumably balance 
each other. (Vernooy-PTT) 

W88-09697 


TRACE ELEMENT DISTRIBUTION _IN 
WATERS OF THE NORTHERN CATCHMENT 
AREA OF LAKE KINNERET, 


, 


ISRAEL, 
bonne Survey of Israel, Jerusalem. Geochem- 


istry Di 
A. Sandler, I. B. Brenner, and L. Halicz. 


, were of the same order of magnitude. 
Addition of wastes from enhanced recycling, and 
morphologic modification of the final course of the 
Jordan River could result in increase in the trace 
element concentrations in the water. (Author’s ab- 


stract) 
W88-09703 


PATHWAY OF TRACE ELEMENTS DURING 
OIL SHALE COMBUSTION - A CLUE TO 
THEIR AVAILABILITY FOR LEACHING 
PROCESSES, 

Geological Survey of Israel, Jerusalem. 

M. Shirav (Schwartz), and Y. Zimmels. 
Environmental Geology and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 55-64, February 1988. 
7 fig, 4 tab, 33 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Waste disposal, *Fate of pollutants, 
Leaching, *Groundwater pollution, Oil shale, 
Fluidized bed process, Oil industry, Oil wastes, 
Groundwater, Model studies, Silicates, Trace ele- 
ments, Arsenic, Selenium, Cadmium, Pilot plants, 
Particulate matter. 


A model for the pathway of some trace elements 
during fluidized-bed combustion of Israeli oil shale 
is suggested, based on both pilot plant and labora- 
tory tests. The model demonstrates the role of 
carbonate matrix in suppressing the volatilization 
of trace elements due to fixation of most elements 
in new-formed silicates. The amount and relative 
content of the newly synthesized minerals was a 
function of combustion temperature, grain size, 
grain composition and the location within the com- 
bustor. factors, combined with the initial 
residence of the elements in the raw shale, dictated 
the partition of trace elements within the waste 
material and their availability for leaching by sur- 
face or groundwater out of the wastes which were 
often used as refill for the mine. Most trace ele- 
ments which were incorporated into the newly 
formed, insoluble silicates hardly mobilize into the 
leachates, whereas the elements which were vola- 
tilized at very low temperatures such as As, Se, 
and Cd, were associated with the anhydrite and 
exhibited high rates of mobilization. The quality of 
leachates derived from oil shale combustion wastes 
could be predicted using the proposed model. 
(Wood-PTT) 

'W88-09704 


STUDY OF METAL SORPTION/DESORPTION 
PROCESSES ON COMPETING SEDIMENT 
COMPONENTS WITH A MULTICHAMBER 
DEVICE, 

im he Univ. Hamburg-Harburg (Germany, 





W. Calmano, W. Ahif, and U. Forstner. 

vironmental Geology and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 77-84, February 1988. 
7 fig, 16 ref. 


ments, * *Metal 
complexes, Fate of po! ae Ion exchange, 
Bentonite, Oxides, Goethite, Clay minerals, 
experiements, Kinetics, Environmental 

effects, a Cadmium, Seawater. 


tors: tors: *Metals, ae of Bo tants, *Sedi- 


ere determined. = 
tained within 24 hours. Algal ce walls ( 
mus 1), bentonite, gpa oxide, 


algal 

fly for Cu and Cd. It was 

hange preter which 
exc but also on complexing reactions w 

lead to relatively stable surface binding. A second 

series of experiments investigated the effect of 


nom fi 
a walls and bentonite. The dominant role 
of or; substrates in the binding of metals such 
and Cu is of particular relevance for the 
toanehir of these elements into biol 
Even relatively small percentages o organic sub- 
strates, if involved in metabolic processes, may 
constitute a major pathway by which metals are 
transferred within the food chain. (Author’s ab- 


stract) 
'W88-09705 


NITRATE ENHANCEMENT OF NITRIFICA- 
TION DEPTH IN SEDIMENT/WATER MICRO- 


COSMS, : 

Oxford Univ. }). Soil Science Lab. 

J. G. Cooke, and R. E. White. 

Environmental Geology and Water Sciences 
ig. 30 ret Vol. 11, No. 1, p 85-94, February 1988. 


Descriptors: *Nitrates, *Path of pollutants, *Nitri- 
fication, *Sediments, *Sediment-water interfaces, 


treams draining agricultural catchments in low- 
land England commonly have high nitrate concen- 
trations. Laboratory microcosms were used to 
study nitrogen transformations in the sediment 
from such a stream. Solutions of either 0.5 mmol/ 
cu dm calcium nitrate or calcium chloride (con- 
— were passed once only over the sediment 
face. After 5 days incubation, Eh in the nitrate 
treatment stabilized at approximately 500 mV at 5 
mm below the water/ ent interface, and 285 
mV at 10 mmn, whereas in the chloride treatment 
Eh was -200 mV to -250 mV at all measured 
depths (5 mm and below). Inorganic N measure- 
ments of the sediment profiles showed that much 
more ammonium-N was being lost from the ni- 
trate-treated sediment than the control. It was hy- 
pothesized that, when nitrate was present in the 
streamwater, the combined processes of nitrate 
diffusion and denitrification progressively con- 
sumed organic matter, thereby allowing dissolved 
oxygen to diffuse further into the sediment. A 
consequence of these processes would be a greater 
depth of nitrification and hence more ammonium 
loss. The plausibility of the hypothesis was evaluat- 
ed by constructing a deterministic model which 
simulated the nitrate and ammonium profiles from 
the processes of m, denitrification, nitrifica- 
tion, and ammonification. Kinetic parameters and 
diffusion impedance factor were determined from 
independent experiments. The calibrated model 
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data 

which also showed that peaks in deaitrficetion end 
nitrification acti es ee 
by 2-3 mm, and that they migrated down the 
profile with increasing incubation time. (Author’s 


W88-09706 


provided —— — of bp rg 
obtained additional 


VARIABILITY OF THE METAL CONTENT OF 
FLOOD D) 


Utrecht Rijksuniversiteit (Netherlands). Dept. of 


Geography. 
H. Leenaers, C. J. Schouten, and M. C. 
Environmental Geo! and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 95-106, February 
1988. 7 fig, 7 tab, 18 ref. 


tors: *Path of pollutants, *Heavy metals, 


sy 
EGWSEI, Vol. 11, oe 1, p 115-121, Februnry 
1988. 5 fig, 2 tab, 18 ref. 


Descriptors: *Phosphorus, *Path of pollutants, 
*Sediment-water interfaces, *Eutrophic lakes, 
*Lake sediments, *Eutrophication, e Soby- 
gaard, Denmark, Benen variation, Hydrogen i ion 
concentration, Interstitial water, Photosynthesis. 


On the basis of selective extractions, loosely sorbed 
phosphorus (ADS-P) has been shown to constitute 
much of the total phosphorus in the P-rich near- 
surface sediments of Lake Sobygaard, Denmark. 
The concentrations of ADS-P are seasonally vari- 
able, ranging from 0.2 mg P/g DW in the winter to 
more than 2 mg P/g DW in the summer. The 
variations were observed as deep as 10 cm into the 
sediment but were most pronounced in the upper 
few centimeters. During the summer, lake and 
pore water pH levels are very high, and photosyn- 
thetic activity causes elevation to pH 10-11 in the 
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a 

ig association high pore 
pert It is likely that Lake Sobygaard repre- 
sents an extreme example of pH control on sedi- 
ment/water p horus equilibria in which high 
concentrations of internal ADS-P contribute sig- 
nificantly to the | total P load of the lake. (Author’s 


W88-05709 


EFFECT OF BIOLOGICAL AND PHYSICAL 

DISTURBANCES ON THE TRANSPORT OF 

ARSENIC FROM CONTAMINATED ESTUA- 

RINE SEDIMENTS, 

Academy of Natural Sciences of Philadelphia, 
MD. Benedict Estuarine Research Lab. 

G. F. Riedel, J. G. Sanders, and R. W. Osman. 


Estuarine, Coastal and Shelf Science ECSSD3, 
Soe 6, p 693-706, December 1987. 5 fig, 3 


a 


ae *Water pollution sources, *Bioturba- 
tion, eng bed *Arsenic, *Estuaries, 
*Sediments, Sediment-water inter- 
faces, Interstitial water wer Diffesion Polychaetes, 
Aamtiaintn, Chospshe Be y- 


From the distribution of dissolved and solid arsenic 
species in a contaminated estuarine sediment col- 
lected from the lower Patuxent River, Chesapeake 
Bay, and measured rates of flux of the various 


nant dissolved and solid species in the deeper re- 
duced sediment, and arsenate was dominant in the 
oxidized surface layer. Arsenite in the interstitial 
water diffused toward the surface layer, where it 


face sediments and produced a surface layer en- 
riched in arsenic. Small concentrations of methyl 
and dimethyl arsenic were produced in the sedi- 
ments, and these also diffused into the overlying 
water. Nereis succinea, a burrowing polrcnees, 
affected distribution and flux of arsenic from 

sediments by its production of irri Sites 
These burrows increased both the effective surface 
area of the sediment and the diffusion of arsenic by 
a factor of five. When the relative effects of the 


con! 

biological activity is likely to be more i 

the mobilization of contaminants from 

many estuarine environments. (Author’s ‘aes 
W88-09716 


SEASONAL PATTERNS AND WATER QUAL- 
ITY IN KING TALAL RESERVOIR, JORDAN, 
Jordan Univ., Amman. Dept. of Biological Sci- 


ences. 

F. Hashwa, and G. R. Marzolf. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 110, 
= 3, p 387-397, September 1987. 5 fig, 3 tab, 11 


Descriptors: *Path of pollutants, *Limnology, 
*Water quality, *Seasonal variation, *King Talal 
Reservoir, Eutrophication, Wastewater, Nutrients, 
Phosphorus, Nitrogen, Chlorophyll a, Tempera- 
ture, Jordan, Zarga River. 


The King Talal Reservoir, a recent (1978) im- 
poundment of the Zarga River, is a warm mono- 
mictic and eutrophic water body. The surface tem- 
perature in summer is 25 C while a homogeneous 
temperature minimum of 12 C was recorded 
during the December turnover of 1981. The ther- 
mocline was about 8 m while the hypolimnion was 
anoxic during the whole thermally stratified period 
from March to November. The reservoir, 60 m 
high at dam, has a mean depth of 21.5 m at the full 
capacity of 56 000 000 cu m. The reservoirs’s 
limnological characteristics are dominated by the 
hydrologic regime of the Zarga River which is the 
sole exporter of nutrients and waste effluents from 
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the large semi-arid but densely populated ser 
ment area. concentrations of ogy ere 

rus and nitrogen enter the reservoir with bi 
flows during flood events in winter. Maximal chlo- 
rophyll-a concentrations exceeded 1500 micro- 
grams/I at the surface during April 1982. (Author’s 


abstract) 
'W88-09755 


TROUT FARMS CAUSING DISTURBANCE IN 
THE NATURAL STREAM. CO 
(STOERUNG DES NATUERLICHEN LAENGS- 
GRADIENTEN EINES BERGBACHES DURCH 
FO 


IRELLENTEICHANLAGEN), 
Gesamthochschule Essen (Germany, F.R.). Lehr- 
stuhl fuer Hydrobiologie 
For a7 bibliographic entry see Field 8I. 

W88-09756 


ECOLOGY OF JACARE PEPIRA RIVER 
BASIN: INFLUENCE OF SOIL AND WATER 
USE AND EFFLUENT DISCHARGE ON 
WATER QUALITY (SAO PAULO STATE, 
BRAZIL) (ECOLOGIA DA BACIA DO RIO 
JACARE PEPIRA: UENCIA DO USO DO 
SOLO, DA AGUA E DA DESCARGA DE 
EFLUENTES SOBRE A QUALIDADE DA 
AGUA (SAO PAULO, BRASIL)), 

Instituto de Pesca, Santos Det. Secao de Lim- 


nologia. 
For primary bibliographic entry see Field 5C. 
W88-09777 


AUTODEPURATION OF RIO GRANDE RES- 


(RIACHO GRANDE SP, BRASIL) IONS DO- 
MINANTES E CLOROFILA A), 
nolo, de Pesca, Santos (Brazil). Secao de Lim- 


akino, and M. H. 
em Institu ae Poms Vek 13, No. 1, p 
179-184, June 1986. 3 tab, 25 ref. 


Descriptors: *Reservoirs, *Self-purification, *Ions, 
*Chlorophyll a, *Chemical p: i “Fate of of 
—— Salinity, Aigdes. Pesticides, Sodium, 
jum, Magnesium, Potassium, Chlorine, Car- 
bonates, Sulfates, Rio Grande Reservoir, Brazil. 


This paper continues the research on the depura- 
tion process of Rio Grande P. 
determine the physi 
ences on this process. The 
jee dag the water column (October 1982 to 
1983) at 3 sampling stations showed 
cationic and anionic ae Na> Ca> Mg> 
K and Cl> HCO3> (meq/1), which were as 
found in 1979. oo in the cation concentra- 
tions led to small changes in the monovalent/ 
divalent, divalent/divalent ; and fpr awwa te 
valent ratios. The t eda 
considerable reduction; the adil (4.91 micro- 
gram/1l) was approximately 10 times lower than 
that obtained in 1979. The median values for each 
station were quite similar. The reduction of the 
chlorophyll a content could be a result of the 
effect of intensive treatment of algicides that the 
reservoir periodically receives. The salinity suf- 
fered a dilution along the major axis of the reser- 
voir compared to previous studies (1979). (Au- 
thor’s abstract) 
W88-09778 





USE OF MACROBENTHOS AS INDICATORS 
OF THE WATER QU IN THE RIVERS 


AGUA DE RIOS DO PARQUE ESTADUAL DE 
CAMPOS DO JORDAO, SP), 
Instituto de Pesca, Santos (Brazil). Secao de Lim- 


nologia. 

L. T. Schroeder-Araujo, and M. N. Cipolli. 
Boletim do Instituto de Pesca, Vol. 13, No. 2, p 77- 
83, December 1986. 2 fig, 5 tab, 12 ref. 


Descriptors: *Bioindicators, *Bioindicators, 
*Benthos, *Path of pollutants, *Water quality, 


*Environmental _ effects, animals, 
*Benthic fauna, *Limnology, Parque Estadual do 
Campos do Jordao, Benthic environment, Aquatic 


insects, Fish, Species diversity, Brazil. 


* Aquatic 


The benthic community of the four rivers of 
Parque Estadual de Campos do Jordao was studied 
with the purpose of assessing the use of the macro- 
benthic or; as indicators of the water qual- 
ity. The rivers were divided into five -sections; 
tp Fdenary 0s. A cppnioen of tay tenner 
to comparison ive sec- 

ysical and chemical _— 


streams are the + loon gel jcluied i rel ot 
that the pe rape op! River is very different 
from the others and is the least favorable for fish 
= Aneta also W88-09779) (Author’s abstract) 


APPLYING THE USGS MASS-TRANSPORT 
MODEL or watas, TO REMEDIAL ACTIONS BY 
RECOVERY 

= Univ., Tdieesbotia, IN. Holcomb Research 


For primary bibliographic entry see Field 2F. 
W88-09781 


HYDROCHEMI 

OF BRINES AND _ IDENTIFI 

BRINE CONTAMINATION “y AQUIFERS, 
Kent State Univ., OH. Dept. o! eng S 
we — bibliographic tah see Field 5A. 


INFLUENCE OF OUTLYING OBSERVATIONS 
ON SELECTED ESTIMATES OF PARAM- 
ETERS OF DISTRIBUTIONS, 

Environmental Monitoring Systems Lab., Las 
Foren sh bibliographic Field 7C. 

‘or primary bibli ic entry see Fi 
W88-09786 


iON LD FOR MULTILE- 
VEL GROUND-WATER SAMPLING yah my 
British Geological Survey, ——" 
Foren bibliographic Field 7B. 
or primary entry see 
Wee os7ee 


MEASUREMENT OF BACTERIAL GROWTH 
RATES IN SUBSURFACE SEDIMENTS USING 
THE INCORPORATION OF TRITIATED THY- 
MIDINE INTO DNA, 

Dayton Univ., OH. t. of Biology. 

For primary bibliographic entry see Field 7B. 
'W88-09790 


INVESTIGATIONS INTO THE NUMBER OF 
RESPIRING BACTERIA IN GROUNDWATER 
FROM SANDY AND GRAVELLY DEPOSITS, 
Max-Planck-Inst. fuer Limnologie, Schlitz (Germa- 
ny, F.R.). Limnologische Flussstation. 

J. Marxsen. 


Microbial Ecology MCBEBU, Vol. 16, No. 1, p 
65-72, 1988. 4 fig, 3 tab, 12 ref. 


Descriptors: *Groundwater pollution, *Bacterial 
physiology, *Bacteria, ‘*Soil bacteria, Sand, 
Gravel, Dissolved solids, Biomass, Respiration, 
Microscopy, Oxygen, Water pollution. 


Samples were collected from organically polluted 
and secs hur ye te se nee of sandy and ae 
onto polycarbonate filters 

(On a 2 tlhe pore size) the number of respiring 
bacteria was recorded by microscopically cones 
cells containing red INT-formazan spots, whic’ 

characterize respiring bacteria. The total number 
of bacteria was simultaneously recorded by epi- 
fluorescence microscopy after staining with acri- 


dine The number of iring bacteria in 
the ater samples (5 90,000/cu cm) is 
within the range of values for other aquatic bio- 
topes, but as the total number of bacteria in 


i ya University 
JEASAD, Vol. 35, No. 2, p 203-225, December 
1987. 16 fig, 2 tab, 32 ref. 


Descriptors: *Water pole. *Heavy 
*Path of pollutants, 


( 
tent) are 4 for zinc in Osaka Bay 
in Hiuchi-Nada. In 1980, total 
and zinc 


tg omaritgead and about a half of the 
po port odie juman activities. Seventy percent 
copper input and 80% for zinc input are accu- 
mulated into sediments. Mean residence times of 
Fagg hoger named rt gg sgh sg amgpomcle oe 
pd nape respectively. Since these values are rela- 
ly small compared to the mean residence time 
ofthe sea water (0.9 years), copper and zine sup 
plied to the Seto Inland Sea are considered to be 
accumulated rapidly into Sedinients: (Author’s ab- 
stract 


Weeos 798 


PARTITIONING OF MANGANESE, IRON, AR- 
SENIC, CADMIUM, LEAD, COPPER, ZINC, 
COBALT AND NICKEL IN SEDIMENTS FROM 
LAKE BIWA, 

Okayama Univ., Kurashiki ee Inst. for Agri- 
cultural and Biological Sciences 

S. Nakashima. 

Journal of Earth A he nah 
JEASAD, Vol. 35, one 2, p 36 

1987. 12 fig, 23 ref. 


Descriptors: *Water pollution, *Heavy metals, 
*Path of pollutants, *Lakes, *Bottom sediments, 
Manganese, Iron, haa, Cadmium, Lead, 
Copper, Vertical distribution, Zinc, Cobalt, Nickel, 





Sulfides, Silicates, Iron oxides, Manganese oxides, 
Lake Biwa, Japan. . 


Ma cate, fo tenet Be-mechetion <u 
accumulation in the bottom sediment of Lake 


fuer Hy- 


Seas eae. ae FR 
Hamburg Univ. (Germany, F.R.). 
drobcogi und Vacherewioeacha 


M. Kerner, ee oe 
Archiv fuer Hydrobio 
No. rf p 118-1 


lement AHBSA8, 
1986. 6 fig, 24 


: MS *Tidal effects, *Path 
o! pol beanie, vy metals, * nutrients, 


waters, 
um, Netrloate, Aquatic plants. 


An inv 


on plant nutrients and hea’ 
metals in i iat 


interstitial water of freshwater tidal 
along 


IRON PHOTOREDUCTION AND OXIDATION 

IN AN ACIDIC MOUNTAIN 

pe mes Survey, Denver, CO. Water Resources 
iV. 

D. M. McKnight, B. A. Kimball, and K. E. 

Bencala. 


Science SCIEAS, Vol. 240, No. 4852, p 637-640, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


April 29, 1988. 2 fig, 2 tab, 20 ref. 
Descriptors: *Path of pollutants, *Iron, *Photore- 
duction, *Acid nt ag *Acid mine drainage, 
*Iron oxides, V: , Oxidation, Chemical re- 
duction, Water sampling, Tracers. 


ino cee gs meen Copel, a0 2 
ceives acidic mine drainage, photoreduction of 
ferric iron results in a well-defined increase in 


cause concentrations of organic carbon are low in 
re at aay 


ACCUMULATION OF MICROELEMENTS BY 
PLANTS ON WATERSHEDS IN THE PERMA- 
FROST-TAIGA ZONE, 
(USSR). ’noi Meteorologii, Obninsk 


aay Makhon’ko, Y. K. Vertinskii, and T. G. 


eee ea Vol 18, No. 
1988. 2 me fig, 10 ref. 
from Ekologiya, No. 4 


p 19-24, July- 


: *Path of pollutants, *Trace metals, 
*Heavy metals, *Coniferous forests, 

ion, Plant tissues, Baseline studies, 
en ee 2 ee Cee, Mee 

, Manganese, Nickel, Copper, Zinc, Siberia, 


Descriptors: *Path of utants, *Parathion, *Lin- 
dane, *Atrazine, ita i *Soil 
water, Rainfall, Pestichdes, Soll typea, Gresee. 


The movement of the pesticides methyl parathion, 
lindane and atrazine due to by rainfall was 
studied in lysimeters contai different types of 
<accbelenmneme For a 

between October 1985 to June 1986 the amount of 

was analyzed in water samples from 

mi if ca rio pcesatoat 

toa ° cm. total percentages o! 
So ie mete eee 


transported in 
were 0.15-0.26% for methyl parathion, 
O15. 0.19% for lindane and 0 0.54-0.66% for atrazine. 
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it in underground water supplies 
apt py petri oy 
The roblem is presented more seriously by 
h is a base and an easily ionizable 


oe 
amount Of methy! 


ESTIMATION OF ENVIRONMENTAL FATE 
OF INDUSTRIAL CHEMICALS, 
i-Kasei Inst. of Toxicological and Envi- 
ronmental Sciences, Yokohama (Japan). 
= Yoshida, T. Shigeoka, and F. Yamauchi. 


Lg and Environmental Chemistry 
aed Vol. 17, No. 1, p 69-85, 1988. 5 fig, 7 


Descriptors: *Industrial wastes, *Fate of pollut- 
ants, “Mathematical models, *Chemical wastes, 
hydrocarbons, oe Asematic an, eoceenal 
Bloegraaton Fish, Eerecirenel effects. 
model, Multi-Phase Non-Steady 
Sate Equilibria am Model version 1.3 (MNSEMI. 3 
to estimate the generic environmental 
fate five industrial chemicals which are 
duced in large quantities ener, anlne, 
chlorobenzene, nitrobenzene, and 


defined as the time required to reduce 90% of the 
Fe cence of eaninetn 
of loading. Estimated concentrations in air, water, 
sediment or fish were within a 

averages of concentrations 

Leman hry ar 


wee03005 


OCCURRENCE, DISTRIBUTION AND AVAIL- 
pt OF PAH IN SURFACE WATERS AND 


ited (Nethecand)) 
A. Bruggeman, and W. G. H. Van der Naald. 


Tosca and Environmen Chemistry 
TXECBP, Vol. 16, No. 4, p 241-243, 1988. 1 fig. 


Descriptors: *Hydrocarbons, *Aromatic com- 

pounds, *Surface waters, *Path of pollutants, 

‘Bottom sediments, *Netherlands, Spatial distribu- 
analysis, Sediments. 


distinction between low-molecular weight 
(mall and high-molecular wan. (large) polycy- 
ee ee oe ba stor d one proce x 
description of occurrence, behavior 
don of CAMEL edene ete tas tot 
at a molecular weight of about 225. The a 
PAHs are slightly volatile and very hy 
Their occurrence 4% therefore mainly c 


were found for the North Sea and more isolated 
— waters. (VerNooy-PTT) 
'W88-09906 


BIOAVAILABILITY OF CHEMICALS IN 
son PRODUCTS AND IN POLLUTED 
MICON' Environmental Consultants, Vught 
(Netherlands). 

For primary bibliographic entry see Field 5C. 
W88-09907 
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SEXUAL DIFFERENCES IN ACCUMULATION 

OF MERCURY IN FOUR SPECIES OF CEN- 

TRARCHID FISHES, 

rn oy Polytechnic Inst. and State Univ., Blacks- 
ay? Dept. of Biology. 

P. F. Nicoletto, and A. C. Hendricks 

Canadian Journal of Zoolo; ogy CIZOAG, Vol. 66, 

No. 4, p 944-949, April 1988. 2 fig, 4 tab, 19 ref. 


Descriptors: *Path of pollutants, *Bioaccumula- 
tion, *Sex differences, *Mercury, *Fish, Mature 
poe stage, Muscle, Tissue analysis, Bass, Blue- 
gills, Pumpkinseed fish, Shenandoah River, Fate of 
coleante Virginia. 


A 3-year study of fish from the South River, the 
South Fork of the Shenandoah River, and the 
Shenandoah River in Virginia revealed significant 
differences in the muscle mercury content of males 
and females. Female rock bass, Ambloplites 


species 
mercury levels were not due to differences in body 
size but may have been related to the onset of 
reproduction. For example, mercury in 1- 
year-old male and fe resi redbreast sunfish were 
not significantly different: females a 0.66 
microgram Hg/g and males averaged 0.63 micro- 
grams Hg/g. However, at 2 years of age, when 
redbreast sunfish first reproduce, gees ne contained 
significantly more mercury than males: females 
on ed 0.84 micrograms Hg/g 

.60 micrograms Hg/g. Analysis of the other 
specs edad similar results. (Author’s abstract) 


PREDICTION OF TIME VARIATION 


SUBJECT TO CRO 
APPLICATION OF SEWAGE SLUDGE, 
National Inst. for rartanmee gd ——, sas 
(Japan). Systems Analysis 
For primary bibiogravhie ent entry see Feld SE. 
W88-09911 


SIMULATION OF RUNOFF AND NITRATE 
LEACHING FROM AN AGRICULTURAL DIS- 
TRICT IN SWEDEN 

Sveriges Lantbruksuniversitet, Uppsala. Dept. of 
Soil Sciences. 


P.-E. Jansson, and by R. Andersson. 
Journal of Hydrology JHYDA7, Moy 99, No. 1/2, 
p 33-47, May 1988 ees 


. * runoff, *L eaching, *Ni- 
trates, PRunoff ieee Agricultural chemicals, 
Solute tanspor Leachates, Watersheds, Model 
studies, ematical studies, Us gtr Geohy- 


drology, Prediction, Crop yield, M 
Growth, Sweden, Simulation. 


A twenty-year series of runoff and nitrogen leach- 
ing measurements from a cereal-dominated agricul- 
tural watershed in southern Sweden indicated a 
trend towards increased leaching. To investigate 
causal factors associated with the trend, two simu- 
lation models were used. Water and heat = 
tions were simulated with a gee g Peon 
— ae values ell with ob- 
served water flows, and no ctacene com, eo in 
water balance as a result of alterations in land 
were detected. Based on the simulated soil climate 
and data on land use, soil nitrogen dynamics were 
simulated with a nitrogen model. Model predic- 
tions were tested leaching measurements. 
Alternative assumptions of ‘fast’ or ‘slow’ turnover 
of nitrogen in crop residues were tested. Model 
simulations of leaching agreed best with measured 
trends when a fast turnover rate of crop residues 
was assumed (i.e., < 50% of crop residue N was 
stabilized in humus). It was not emia to simulate 
the measured trend towards increased leaching if 
= portion of crop residues incorporated into 
umus pool was increased (i.e., ‘slow turnov- 
4 Only a minor fraction of the applied fertilizer 
was lost directly to the stream, but substantial 
losses occurred because of mineralization of organ- 
ic material. (Author’s abstract) 


W88-09913 


SESTON AND _ DISSOLVED —ORGANIC 
CARBON TRANSPORT DURING STORM 
FLOWS IN A NATURAL AND A DISTURBED 
COASTAL PLAIN STREAM, 

Savannah River Ecology Lab., Aiken, SC. 

L. G. Leff, and J. V. McArthur. 

Journal of Freshwater Ecology JFREDW, Vol. 4, 
No. 3, p 271-277, June 1988. 2 tab, 28 ref. DOE 
Contract DE-AC09-76SR00-819. 


lM 
*Organic carbon, 


Mig emma age oe — 


carbon transpo 
sity of invertebrates. Author’ 's isan 
W88-09925 


Aquati By. 
ag Schuurkes, A. J. Kempers, and C. J. 


Journal of Freshwater Ecology JFREDW, Vol. 4, 
No. 3, p 369-381, June 1988. 83 fig, 4 tab, 37 ref. 


Descriptors: *Acid rain, *Acidic water, *Path of 
pollutants, *Lakes, *Nitrates, *Sulfates, *Sedi- 
ments, nig compounds, Limnology, Water 
chemistry, Cycling nutrients, Decomposing organ- 

ic carbon, Chemical analysis, Sul- 


ae ee ee eee, 
preduced by sulfate reduction. Inthe pres 
produced by sulfate reduction resence ae of 
oxygen, sulfides were rapidly oliiont 
fied the incubation medium to pH 5.6. (Author's 
abstract} 
W88-09934 


MERCURY IN FISH AND 
MJOSA 


ire Selskap for Norges Vel, Skjeten. 

T. Sandlund, G. Kjellberg, and G. Norheim. 
Fauna, Vol. 40, No. 1, p 10-15, 1987. 2 fig, 4 tab, 23 
ref. 


Descriptors: *Fish, *Lake Mjosa, *Mercury, *Zoo- 
lankton, *Path of pollutants, *Macroinverte- 
rates, Tissue analysis, Lakes, analysis, 

Water pollution sources, Industrial wastewater, 

Food chains, Food habits, Heavy metals, Statistical 

methods, Fish, Norway, Aquatic habitats, Crusta- 

ceans, Fish behavior. 


Mercury was determined in muscle bra sabe _ 
species of fish caught in three samp! 

Lake Mjosa (Norway), x The's a cae 
tigated were vendace, smel 

and brown trout. Tn adition, specimens 


choles, of ilies et iesonldient arte and 
perch that live near the bottom show the largest 
increase in mercury level, as indicated by the re- 
gression coefficients. The brown trout lives in 
river habitats the first 2-5 years of life before they 
migrate into the lake. dnb: te ewe any cod 
correlation between 


and age in this 
species. (Author’s hetrect) 
W88-09947 


HYGIENIC QUALITY ahd WATER AND ITS 
RELATIONSHIP WITH BACTERIAL 
CONTENT, (CALIDAD HIGIENICA DEL AGUA 
Y SU RELACION CON EL CONTENIDO MI- 
CROBIANO DE LA LECHE), 

vee Univ., Santiago. Facultad de Ciecias Veter- 


H Agu Aguero, C. Pedraza, and S. Godoy. 
Agricultura Technica (Chile), Vol. "9, No. 2, p 
136-141, April-June 1987. 2 tab, 14 ref. 


iptors: *Dairies, *Disinfection, *Water qual- 
ater pollution effects, *Path of pollutants, 
Coliforms Statistical methods, Mathematical 
studies, Public health, Chile. 


In 10 dairy farms of the 


A. M. Fan, S. A. Book, R. < heme oD. M. 
Epstein. 

Journal of ge ae Environmental Health 
JTEHD6, Vol. 23 4, p 539-559, April 1988. 1 
fig., 2 tab., 42 ref. 


Descriptors: *Water Pollution effects, Path of 
lutants, *Selenium, *Kesterson National Wil 
Refuge, *Public health, *Water pollution brian. 4 
*Population exposure, Air pollution, Food toxicol- 
ogy, Wastewater, epidemiology, California, San 
Joaquin Valley. 





milk, 0.01-0.02 Dy and st (peculate, 148 
ppm), air 

per square meter; gaseous, less than 1080 
Square meter) did. not suggest a hi 


AOHYA3, Vol. 


J. uipey Hy 
32, No. 1, Re we 1988. 5 


Descriptors: “Legionella pneumophila, *Bacteria, 
*Legionnaires Disease, Disease, *Path of pol of pollutants, *Water 
pollution effects, *Pneumonia, *Domestic water, 
— water, *Human diseases, Public 


Legionnaires’ disease accounts for about 2 
of community acquired pa mas in Britain. The 
organism le, pneumophila, is 
ubiquitous in fresh water ~ domestic piped 
water and recirculating water Factors fa- 
psn colonization and control measures are dis- 
as well as possible virulence factors that are 
pacer associated with disease related strains. (Author’s 


abstract’ 
W88-09961 


TWO-STAGE MINERALIZATION OF PHEN- 
ANTHRENE BY ESTUARINE ENRICHMENT 


New Hampshire Univ., Durham. Dept. of Microbi- 


we Guerin, and G. E. Jones. 
Applied and Environmental ee 
IF, Vol. 54, No. 4, p , April 1988. 6 fig, 1 
tab, 56 ref. NOAA Grant NA-81-AA-D.0035. 
Descriptors: *Polycyclic aromatic h 
Microbial de i *Fate 


c drocarbons, 


re) 3 pollutants, 
studies, Chro- 


juent consumption of these 

intermediates resulted in a secondary increase in 
biomass. Analysis of intermediates: by high- 

formance waged chromato ay bp layer c’ 


matography, UV metry 
showed oy a tl ger acid tree to 
be the predominant product. A less pronounced 
two-stage mineralization pattern was also observed 
by monitoring 14CO2 pocton from low con- 
centrations (0.5 ang por Wee? per liter) of radiolabeled phen- 
anthrene. Here, mineralization of 14C-labeled 
1H2NA could explain the incremental 14CO2 pro- 
duced during the later part of the incubations. 
Accumulation of 1H2NA by isolates obtained from 

its was it on the initial phenan- 
threne concentration. The production of metabo- 
lites during polycyclic ~~ hydrocarbon bio- 
degradation is discussed with regard to its possible 
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adaptive significance and its methodological impli- 
cations. (Author’s abstract) 
W88-09963 


Ego OETHYLENE BIODEGRADATION 
a ees BA 
Oak t — National Lab., TN. Environmental Sci- 


fae ae eee 

Lidstrom, and R. L. Tyndall. 

A and Environmental Microbiology 
F, Vol. 54, No. 4, p 951-956, April 1988. 4 

fig., 22 ref. 


Descriptors: ‘*Trichloroethylene, *Pollutants, 
*Groundwater pollution, "= Chlorinated hydrocar- 


*Bacteria, Water pa Biodegradation, M 
Groundwater, Methanol, Methane, Ra. 
pony tracers, Gas c 


Trichloroethylene (TCE), a common groundwater 
nan Set is 


emer sot by methano 
formation of TCE spualin which breaks down 
taneously in water to form dichloroacetic and 
cayeuiila acids and one carbon products. (Author’s 
abstract) 


W88-09964 


TRANSFER AND OCCURRENCE OF LARGE 
MERCURY RESISTANCE PLASMIDS IN 
RIVER EPILITHON, 
University of Wales Inst. of Science and Technolo- 
gy» Cardiff. Dept. of oe Biology. 

‘or primary bibliographic entry see Field 2H. 
W88-09965 


PHENOTYPIC AND GENOTYPIC COMPARI- 
SON OF ESCHERICHIA COLI: FROM PRIS- 
TINE TROPICAL WA’ 

Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
For primary bibliographic entry see Field 5A. 
W88-09966 


ANAEROBIC MICROBIAL DISSOLUTION OF 
TRANSITION AND HEAVY METAL OXIDES, 
Brookhaven National Lab., Upton, NY. Dept. of 
Applied Science. 

A.C. on and C. J. . Dodge. 


ABM and Environmental Méicrobiolog: 
a Vol. 54, No. 4, p 1009-1014, April 1988. 

tab, 29 ref. U.S. ent of Energy Grant 
DE Aco? TECHOOO! 6. 


Descriptors: *Industrial wastes, *Microbial degra- 
dation, *Path of pollutants, *Fate of pollutants, 
*Clostridium, *Heavy metals, Pollutants, Metal 
Oxides, Bacteria, Metabolism, Biodegradation, Hy- 
drogen ion concentration, Cadmium, Copper, 
Lead, Zinc, Iron, Manganese, Cobalt, Nickel, Coal 
cleaning, Mine wastes. 


Anaerobic microbial dissolution of several crystal- 
line, water-insoluble forms of metal oxides com- 
monly associated with the waste from energy pro- 
yer was investigated. An anaerobic 

Clostridium sp. with acetic, butyric, and lactic acid 
fermentation pattern, isolated from coal-cleaning 
waste, solubilized Fe203 and MnO2 by direct en- 
zymatic reduction; CdO, CuO, PbO, and ZnO 
were solubilized by direct action due to the pro- 
duction of metabolites and the lowering of the pH 
of the growth medium. Extracellular heat labile 


Sources Of Pollution—Group 5B 


components of the cell-free spent medium obtained 
from culture without oxides solubilized a signifi- 
cant amount of Fe203 (1.7 micromol); however, 
direct contact with the bacterial cells resulted in 
the complete dissolution ee micromol) of the 
oxide. Under identical conditions, the cell-free 
spent medium solubilized only a small amount of 
MnO2 (0.07 micromol), whereas 2.3 micromol of 
the oxide was solubilized by direct bacterial con- 
tact. Reduction of Fe203 ead Mn0O2 by Clostridi- 


experiments with Co20. 
ta thre ight dissolution of Co (0.16 
—- follow y precipitation or biosorp- 
tion. Although MnO2, PbO2, and Ni203 may un- 
dergo reductive dissolution from a to a 
lower oxidation state, dissolution ty diahor indi 
rect action was not observed. Also, CrO2 and NiO 
were not solubilized by direct or indirect action. 
Significant amounts of solubilized Cd, Cu, and Pb 
were immobilized by the bacterial biomass, and the 
addition of Cu (++) inhibited the growth of the 
bacterium. (Author’s abstract) 
'W88-09967 


ING. WEATHER WATER QUALITY MODEL- 


Texas Univ. at Dallas, Richardson. Center for En- 
vironmental Studies. 


For primary bibliographic entry see Field 4C. 
W88-09983 


NONPOINT SOURCE POLLUTION MONI- 
TORING PROGRAM DESIGN, 
Washington Univ., Seattle. Dept. of Civil Engi- 


For primary bibliographic entry see Field 7A. 
'W88-09985 

INTERACTION OF SELENATE AND SELE- 
NITE WITH SELECTED FRESHWATER SEDI- 
MENTS, 

Saskatchewan Univ., Saskatoon. Dept. of Soil Sci- 


ence. 
For primary bibliographic entry see Field 2H. 
W88-09992 


IMPACTS OF SEWAGE EFFLUENT ON TREE 


AMPS, 
North Carolina Univ. at Chapel rend Dept. of 
Environmental Sciences and Engineerin 
For primary bibliographic entry see Field 5D. 
W88-10001 


NITRATE RETENTION AS IT AFFECTS 
GROUNDWATER POLLUTION IN MID-AT- 
LANTIC SOILS, 

Delaware Univ., Newark. Dept. of Plant Science. 
D. L. Sparks. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-164322/ 
AS. Price code: A04 in paper copy; AOI in micro- 
fiche. Completion Report, September 1987. 46 p, 
12 fig, 3 tab, 88 ref. Contract No. USGS 14-08- 
0001-G1140. 


iptors: *Path of pollutants, *Nitrates, 
*Groundwater pollution, *Soil types, Mid-Atlantic 
region, Anions, Anion exchange capacity, Poten- 
tiometric titration, Soil adsorption, Adsorption ki- 
netics, Water pollution sources, Electrostatic at- 
traction. 


Nitrate retention (NO3) as it affects groundwater 
pollution was investi on nine major Mid- 
Atlantic soil types. Objectives of this study were to 
determine the magnitude and rate of NO3 reten- 
tion; and, the effect of anion competition on NO3 
retention. The soils had a wide range in organic 
matter, clay and oxide content. Charge properties 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


my bt and 
PZSE) w 
qetendoctatla Poe 


anion exc! 
pam amg zero salt effect 
Mg-Ba exc! and 
respectively. The PZSE ree were low indicat- 
little anion adsorption capacity while AEC 
ues were oO! significant and increased with 
ole depth as oxide and ree contents increased. 
Kinetics of of NO3 retention and release and the 
effect of competitive Cree on NO3 retention 
were investigated at pH 4.0, 5.5, and 7.0 using a 
stirred flow method. itrate retention was highest 
at pH 4.0 and was strongly correlated with clay 
end oxide contents. The adso: n_ kinetics 
and completely reversible 
NO3 adsorption mechanism is electrosta' 
al soils including the Cecil, Dothan, 
peake adsorbed considerable NO3 at pH 4.0 while 
the Evesboro soil adsorbed little NO3. Whenever 
SO4 was present, NO3 retention significantly de- 
creased and was even depressed when Cl was 
added. (USGS) 
'W88-10006 


EFFECTS OF TILLAGE SYSTEM, CROP RESI- 
DUE LEVEL, AND FERTILIZER APPLICA- 
TION TECHNIQUE ON LOSSES OF PHOS- 
PHORUS AND PESTICIDES FROM AGRICUL- 


Virginia Polytechnic Inst. and State Univ., Blacks- 
by Dept. of A; tural En, 9 
ostaghimi, V. O. Shanholtz, T. A. A. 


L. Kenimer, and B. B. Ross. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88 163837/ 
AS. Price codes: ner Resgures Research Cee, 
fiche. Virginia Water Resources Research Center, 
Blacksburg, Bulletin 157, September 1987. 74 p, 9 
fig, 17 tab, 39 ref, append. 


Descriptors: *Best management practices, *Virgin- 
ia, *Rainfall simulator, No-till, Conventional till- 
age, Atrazine, 2,4-D, horus, Application 
technique, Crop residue level, Pesticide residues, 
Water pollution sources. 


A rainfall simulator was used to study the effec- 
tiveness of three best ment practices - no- 
till, residue level and fertilizer application tech- 
nique. Simulated rainfall was applied to 12 experi- 
mental field plots, each 0.01 ha in size. The plots 


yo divided into conventional and no-tillage sys- 


Virginia Polytechnic Inst. and wong Univ., Blacks- 
burg. Dept. of Civil 
C. ¥ /. E. Cox, S. P. 


Kuo, G. V. Lo; 
Shrestha, and K. J. Ying. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-167309/ 
AS. Price codes: A06 in paper copy; AO! in micro- 
fiche. Virginia Water Resources Research Cen! 
aye 4 S. Bulletin 159, January 1988. ial p36 
fig, 16 39 ref. State Project No. 238768- 


Descriptors: *Best ement practices, *Simula- 
tion analysis, *Virginia, Hydrographs, Model stud- 

ies, Drainage area simulation, U; Holmes run 
paws Urban watersheds, Stormwater man- 
agement, Water shed management, Water pollu- 
tion sources. 


The Illinois Urban Area Simulator (ILLUDAS) 
has been modified for continuous simulation and a 
water quality module has been added to it. The 
continuous simulation model updates the Anteced- 
ent Moisture Condition (AMC) based on the rain- 
fall information up to 120 hours prior to the begin- 
ning of a storm and the information on the number 
of days between storms is utilized to compute 
the pollutant build-up which also depends on the 
street sweeping interval. The water quality — 
utilizes the dust and dirt method of STORM 
compute pollutant accumulated on the eueatthes 
surface. Pollutant washoff is then computed based 
on the assumption of first-order kinetics. Features 
have been added to simulate the effect of BMP 
structures. optimization scheme has been 
adopted to Roth size and locate the detention 
structure within the watershed. The model has 
been verified using the observed data from the 
Upper Holmes Run Watershed in Northern Vir- 
ginia and a hypothetical watershed, basin Alpha, 
originally described in ILLUDAS. An institutional 
framework for urban stormwater management is 
delineated. The role of federal, state, and local 
agencies in urban stormwater management is dis- 
cussed. (USGS) 

'W88-10029 


POWERBOAT ENGINE DISCHARGES AS A 
NUTRIENT SOURCE IN HIGH-USE LAKES, 
Idaho Univ., Moscow. Dept. of Fish and Wildlife. 
D. Hallock, and C. M. Falter. 

Available from the National Technical Information 





py Lage 1 of the study, the effec 
of te two fe 1 application methods - subsurface 
my and surface application - were investigat- 
for the two tillage systems. In phase II, three 
— levels - 0, 750, and 1500 - were 
ied within each tillage system. Nitrogen and 
phosphorus fertilizers were applied at rates of 147 
and 46 kg/ha, respectively. Atrazine and 2,4-D 
were applied at the rates of 2.24 and 0.56 kg/ha, 
active ingredient, respectively. Fertilizer and her- 
bicide were applied 24 to 48 ours before the start 
of rain simulation. No-till was very effective in 
reducing runoff and sediment losses. No-till with 
high residue level produced the greatest reductions 
in runoff and sediment losses, and the highest 
reduction for both runoff (92%) and sediment 
(98%) occurred with no-till and 1500 kg/ha crop 
residue level. The injection fertilization method 
reduced O-P losses by 39% for no-till and 35% for 
conventional tillage. Reductions in T-P losses due 
to no-till were 89% and 91% for surface and 
injection fertilizer application methods, respective- 
ly. Averaged across all fertilizer treatments, an 
equivalent of 0.9% and 8.9% of the total-P fertiliz- 
er applied to the plots was lost from no-till and 
conventional tillage plots, respectively. Concentra- 
tions of atrazine and 2,4-D in runoff and sediment 
were greater from the no-till plots than from the 
conventional plots, but total losses were less. 
Water was the major carrier for both herbicides, 
although the concentration of 2,4-D in sediment 
was hi than that of water. ——- over all 
plots, the atrazine losses were 2.9% of the applied 
amount for conventional tillage and 0.3% for no- 
tillage. The corresponding values for 2,4-D were 
0.3% and 0.02. (USGS) 
W88-10025 


EFFECTIVENESS OF BMPS FOR STORM- 
WATER MANAGEMENT IN URBANIZED WA- 
TERSHEDS. 


J 


Service, Springfield, VA 22161 as PB88-186333/ 
AS. Price codes: A04 in paper copy; A01 in micro- 
fiche. Idaho Water Resources Research Institute, 
Moscow, Completion Report. October 1987. 45 p, 
7 fig, 3 tab, 27 ref. Contract No. 14-08-0001-G1222. 
Project No. USGS G1222-06. 


Descriptors: *Nutrients, *Load distribution, 
*Water pollution sources, *Powerboat engine dis- 
charge, Nitrogen compounds, Phosphorus com- 
pounds, Nitrogen oxides, Idaho, Twin Lakes. 


Modern internal combustion engines burn fuels 
containing various nitrogen and phosphorus com- 
pounds as additives, eg, alkyl phosphate, amine 
—. etc. Nitrogen oxides are also formed 
tom atmospheric gases during the combustion 
process. In the case of marine engines, exhaust 
gases and incom — burned fuel and oil are 
discharged directly into the water. In-situ enclo- 
sure experiments were conducted to quantify nitro- 
gen and phosphorus additions and the biological 
responses from two- and four-cycle outboard en- 
gines. The modern two-cycle outboard engine pro- 
duced 300 mg total nitrogen and 1.0 mg total 
phosphorus per liter fuel consumed. The 1970 un- 
tuned two-cycle outboard produced 180 mg N and 
0.9 mg P and the new four-cycle outboard pro- 
duced 90 mg N and 0.0 mg P per liter fuel con- 
sumed. The untuned two-cycle outboard con- 
sumed about three times as much fuel as the other 
two engines. The biological response was moder- 
ate considering the concentrated nature of the 
tests. A motorboat census was conducted on Twin 
Lakes, Kootenai County, Idaho, throughout the 
1986 boating season and annual fuel consumption 
was estimated. Phosphorus and nitrogen loading to 
Twin Lakes from motorboat engine discharges 
were calculated and are low when compared to 
loading from other sources. (USGS) 

W88-10035 


ANALYTICALLY-DERIVED SENSITIVITIES 

IN ONE-DIMENSIONAL MODELS OF 

SOLUTE TRANSPORT IN POROUS MEDIA, 

ts Survey, Reston, VA. Water Resources 
iV. 


D. S. Knopman. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Open- File Report 
86-605, 1987. 97 p, 1 tab, 4 ref, append. 


Descriptors: *Model studies, *Solute transport, 
*Path of pollutants, *Groundwater movement, 
*Computer Sensitivity analysis, Porous 
media, FO N, ee equa- 
tion, Parameter estimation 


Analytically-derived sensitivities are presented for 
parameters in one-dimensional models of solute 
rt in porous media. Sensitivities were de- 
rived by direct differentiation of closed form solu- 
tions for each of the models, and by a time integral 
method for two of the models. Models are based 
on the advection-dispersion equation and include 
adsorption and first-order emia decay. Bound- 
ary conditions considered are: a constant step input 
of solute, constant flux input of solute, and expon- 
entially decaying input of solute at the upstream 
boundary. A zero flux is assumed at the down- 
stream boundary. Initial conditions include a con- 
stant and spatially varying distribution of solute. 
One model simulates the mixing of solute in an 
observation well from individual layers in a multi- 
layer — ler system. Computer pro; produce 
output files compatible with graphics software in 
which sensitivities are plotted as a function of 
either time or space. (USGS) 
W88-10048 


CALIBRATION OF A _ DISSOLVED-SOLIDS 

MODEL FOR THE YAMPA RIVER BASIN BE- 

TWEEN STEAMBOAT SPRINGS AND MAY- 

BELL, NORTHWESTERN COLORADO, 

pearee gS Survey, Lakewood, CO. Water Re- 

sources Di 

R.S. Parker, and D. W. Litke. 

Available from the OFSS, USGS, Box 25425, 

Lakewood, CO 80225. USGS Water-Resources In- 

i pr Report 86-4190, 1987. 36 p, 16 fig, 11 
, 9 ref. 


Descriptors: *Model studies, *Water quality, *Col- 
orado, *Yampa River, *Water pollution sources, 
*Mine drainage, Coal mining, Streamflow, Stream 
discharge. 


The cumulative effects of changes in dissolved 
solids from a number of coal mines are needed to 
evaluate effects on downstream water use. A 
model for determining cumulative effects of 
streamflow, dissolved-solids concentration, and 
dissolved-solids load was calibrated for the Yampa 
River and its tributaries in northwestern Colorado. 
The model uses accounting principles. It estab- 
lishes nodes on the stream system and sums water 
quantity and quality from node to node in the 
downstream direction. The model operates on a 
monthly time step for the study period that in- 
cludes water years 1976 through 1981. Output is 
monthly mean streamflow, dissolved-solids con- 
centration, and dissolved-solids load. Streamflow 
and dissolved solids data from streamflow-gaging 
stations and other data-collection sites were used 
to define input data sets to initiate and to calibrate 
the model. The model was calibrated at four nodes 
and generally was within 10% of the observed 
values. The calibrated model can compute changes 
in dissolved-solids concentration or load resulting 
from the cumulative effects of new coal mines or 
the expansion of old coal mines in the Yampa 
River basin. (USGS) 

W88-10050 


SURFACE WATER-QUALITY CHARACTERIS- 
TICS IN THE UPPER NORTH FORK GUNNI- 
SON RIVER BASIN, COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

J. M. Norris. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Water-Resources In- 





vestigations Report 86-4152, 1987. 42 p, 12 fig, 20 
tab, S ref. 


Descriptors: *Water quality, *Gunnison River, 
*Colorado, *Hydrological data collections, *Sur- 
face water, Dissolved constituents, Trace elements. 


Analyses of water-quality data collected during 
1982 ‘one 1983 in the upper North Fork Gunnison 
River basin indicate that dissolved-solids concen- 
trations are relatively small, with a mean value 
near 97 ml/g 2 Most mas dissolved con- 
stituents also small measured concentrations 
throughout the study area. Trace-element concen- 
trations generally were small; however, total-iron 
concentration generally was large in the area with 
a mean concentration of about 8,250 micrograms 
per liter. The cause of this larger iron concentra- 
tion probably is related to the local logy. 
Paonia Reservoir, located on Muddy C great- 
ly reduced sediment and trace-element 


solids concentrations indicated that little, if any, 
changes in water quality occur as a result of coal 
mining; however, more data are needed to make 
more definite conclusions. Sulfate concentrations 
increased slightly downstream through the mined 
area; however, with the small concentrations meas- 
ured and limited quantity of data, the source of the 
—— sulfate could not be determined. (USGS) 


HYDROLOGY OF THE WHITE TAIL BUTTE 
AREA, NORTHERN CAMPBELL COUNTY, 
WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 


sources Div. 
For primary bibliographic entry see Field 4C. 
W88-10052 


EFFECT OF URBANIZATION ON THE 

WATER RESOURCES OF EASTERN 

“COUNTY, PENNSYLVANIA, 

Geological Survey, Malvern, PA. Water Re- 

sources Div. 

R.A. Sloto. 

Available from the OFSS, USGS, Box 25425, 

Lakewood, CO 80225. USGS Water-Resources In- 

een Report 87-4098, 1987. 131 p, 41 fig, 31 
, 55 ref. 


Descriptors: *Urban hydrology, *Urban runoff, 
*Water pollution sources, *Pennsylvania, *Water 
quality, Groundwater, Urbanization, Organic com- 
pounds, Chester County. 


The effects of human activities on the water re- 
sources of a 207-square-mile area of eastern Ches- 
ter County, Pennsylvania, were evaluated. The 
most serious consequence of urbanization is the 
contamination of groundwater by volatile organic 
compounds, which were detected in 39 percent of 
70 wells sampled. Total phenol was detected in 28 
percent of 54 wells sampled. A few pesticides and 
base-neutral compounds were detected in small 
concentrations. Concentrations of chloride as high 
as 2,100 milligrams per liter were found in a well at 
a former highway-salt-storage site. Wells downgra- 
dient from the Pennsylvania Turnpike in carbonate 
rock had elevated chloride concentrations. The 
growth of public water and sewer system has 
resulted in a significant interbasin transfer of water; 
estimates for 1984 range from a net loss of 630 
million gallons in the Valley Creek basin to a net 
gain of 783 million gallons in the Chester Creek 
basin. Groundwater seepage to sewers is substan- 
tial and can be as much as 4.5 million gallons per 
day. Land use changes in 10 selected subbasins 
were quantified and related to benthic-invertebrate 
diversity index. Subbasins that had a greater 
change in land use had a greater increase in diver- 
sity index. Subbasins that had a greater change in 
land use had a greater increase in diversity index. 
The increase may result from the banning of per- 
sistent ides such as DDT, to a decreasing use 
of pesticides in urban subbasins, and/or the flush- 
ing or burial of older, pesticide-contaminated sedi- 
ment. (USGS) 

'W88-10054 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


COAL wun COLORADO, WYOMING, 
Geologie Survey, Lakewood, CO. Water Re- 


Fi bibliographic Field 2E. 
lor primary entry see Fie! 
W88-10055 


SELECTED WATER-QUALITY DATA FOR 

THE MINIDOKA IRRIGATION DISTRICT, 

SOUTH-CENTRAL IDAHO, JUNE 1987, 

ra i Boise, ID. Water Resources 
iv. 

For primary bibliographic entry see Field 7C. 

wss. 10037 


DISCHARGE AND WATER QUALITY OF 
SPRINGS IN ROAN AND PARACHUTE 
CREEK BASINS, NORTHWESTERN COLORA- 
DO, 1981-83, 
eee 2 Survey, Grand Junction, CO. Water 
Resources Di 


For primary bibliographic entry see Field 2K. 
W88-10062 


DETERMINATION OF BENTHIC-INVERTE- 
BRATE INDICES AND Leen ma 
STREAMS IN 


TER COUNTY, PENNSYLVANIA, 198.80, 
Geological Survey, Harrisburg, PA. Water Re- 


sources Div. 
For primary bibliographic entry see Field 5A. 
'W88-10063 


poy pe ea ed 


Geological Survey, Urbana, IL. Water Resources 


Div. 

D. M. Mades. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Open-File Report 
87-473, 1987. 35 p, 6 fig, 2 tab, 51 ref. 


Descriptors: *Water quality, *Hydrologic data rand 
lections, *Surface water, *Water quality, 

Regional analysis, Illinois River basin, Richer 
tion, jis, Indiana, Sediment chemistry, Sedi- 
ment discharge Trace elements, Water pollution 
control, Wisconsin. 


In 1986, the U.S. Geological Survey began a Na- 
tional Water-Quality Assessment program to pro- 
vide nationally consistent descriptions of the cur- 
rent status of water quality; to define, where possi- 
ble, trends in water quality; and to describe the 
relation between water quality and natural and 
land-use factors. The program presently is in a 
pilot phase that will test and modify, as necessary, 
concepts and approaches in preparation for future 
full implementation of the program. The upper 
Illinois River basin in one of four basins selected to 
test the concepts and roaches of the surface- 
water-quality element of the national ey 
The basin drains 10,949 square miles o 
Indiana, and Wisconsin. Land use is pide hme 
agricultural; about 75 percent is cultivated primari- 
ly for production of corn and soybeans. About 13 
caer Oe gy sg ane eggate 
the Chicago metropolitan area, and 
about 7 million people live in the basin. Many of 
the major water-quality issues in the basin are 
related to sediment, nutrients, and potentially toxic 
inorganic and organic constituents. Occurrences of 
these constituents in the rivers and lakes within the 
basin may adversely affect the water’s suitability 
for aquatic life and recreation and, through the 
consumption of fish, human health. (USGS) 
W88-10066 


PESTICIDE DATA FOR SELECTED WYO- 
MING STREAMS, 1976-78, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

D. L. Butler. 

Available from the OFSS, USGS, Box 25425, 


Sources Of Pollution—Group 5B 


Lakewood, CO 80225. USGS Water-Resources In- 
My Rg Report 83-4127, 1987. 41 p, 1 fig. 10 


Descriptors: *Or, horus ici 

bicides, *Polychlorinated ma biphony *Data 

r. *Or hlorine i a 

Streams, Toxicity, ity, y' 

North Platte River, Wind River, Tgheet-Oinip, 

Bear River, — River basin, Powder keen 
Picloram, Dicam 


In 1976, the U.S. Geological Survey, in coopera- 
re epee Ae mo my t of A; i 
monitoring 


concentrations in Vipcuing svcome. Tie 
program was into the water-quality 
data-collection system already in Sam- 
penitent wage Sott cngaerber sty 
us insecticides, herbicides, oe errand bi- 
Sa ee Te- 
pe erm ws revealed concentrations of 
and bottom-material 


pesticides in samples 
were DDE (39 percent ofthe concentrations equal 
to or greater than the minimum reported concen 
trations of the analytical methods), DDD (20 per- 
cent), dieldrin (21 Lage -ty and polychlorinated 
pe ie nan herbicides most com- 
monly found in water samples were 2,4-D (29 
percent of the concentrations equal to or greater 
than the minimum concentrations of the 


ions though 
aquatic life based on available toxicity data. How- 
ever for some pesticides, U.S. Environmental Pro- 
— Agency water-quality criteria for freshwa- 
atic life are based on bioaccumulation fac- 
pa result in criteria concentrations less than 
the minimum reported concentrations of the ana- 
lytical methods. It is not known if certain 
oo: —_ present at concentrations less than the 
um reported concentrations that exceeded 
daere criteria. (USGS) 
W88-10067 


CERT. THE 
DESIGN OF WATER QUALITY SAMPLING 
NETWORKS, 


Wisconsin Univ., Milwaukee. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 7A. 
W88-10080 


ANALYSIS OF WATER QUALITY MODEL UN- 

CERTAINTY USING A BAYESIAN MONTE 

CARLO METHOD, 

Michi Univ., Ann Arbor. Dept. of Environ- 
Health. 

For primary bibliographic entry see Field 6A. 

W88-10081 


COMPUTER SIMULATION OF ALDICARB 
MIGRATION AND DEGRADATION IN THE 
SAND PLAIN OF CENTRAL WISCONSIN, 
Wisconsin Univ.-Madison. Environmental Toxicol- 
ogy Center. 

F. A. Jones. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8708092. Ph.D Dissertation, 1987. 155 
p, 15 fig, 22 tab, 51 ref, 3 append. 


Descriptors: *Path of pollutants, ‘*Aldicarb, 
*Model studies, *Groundwater pollution, *Insecti- 
cides, *Water quality, *Computer programs, Math- 
ematical models, Simulation analysis, Leaching, 
Agricultural chemicals, Agricultural runoff, Pesti- 
cides. 


An unsaturated zone model was combined with a 
saturated one to simulate the fate of aldicarb be- 
tween application and degradation to nontoxic res- 
idues in the groundwater in the sand plain of 
central Wisconsin. Groundwater quality beneath 
agricultural fields was monitored to provide infor- 
mation on the transport and attenuation of aldi- 
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Group 5B—Sources Of Pollution 


carb. Field observations and simulations indicate 
that aldicarb residues are still entering Wisconsin 
groundwater under present use practices. Reduc- 
tion in application rate and delay in the date of 
application by 28 days reduced the amount of 
residues entering the groundwater. But these meas- 
ures are insufficient to prevent leaching of aldicarb 
to groundwater in concentrations greater than the 
10 ppb state guideline. The linked unsaturated and 
saturated zone transport model furnishes better 
estimates of the percentage of applied aldicarb 
entering the groundwater and the rate at which the 
— residues within the groundwater attenu- 
ite. (Cremmins-AEPCO) 
Ws8-10082 


5C. Effects Of Pollution 


IMPACT OF ACID RAIN AND DEPOSITION 
ON pote mg ne BIOLOGICAL SYSTEMS. 
American Society for Ti and Materials, Phila- 
— PA. Committee D-19 on Water. 
epee fae Sponsored by the American Society 
Material Committee D-19 on Water, 


Special Technical Publication No. 928, 1986. 114 p. 
oa ty Peeping Isom, Sally D. ‘Dennis, and 
John M. Bates. 


Descriptors: *Acid rain, *Water pollution effects, 
*Aquatic environment, *Environmental effects, 
Acidification, Air pollution, Soil contamination, 
Fish, Toxicity, Chemical analysis, Field tests, Sur- 
veys, Symposium. 


This volume brings together a diverse group of 
papers that have been used to link sources of 
acidification to aquatic biological effects. Air, 
water, soil (sediment), toxicology, and biological 
papers contribute to our ig of lake/ 
stream acidification processes and aquatic biologi- 
cal eff effects such as toxicity, productivity, and diver- 
sity. Sections that describe the scope and organiza- 
tion of the assessment and a list of policy-related 
questions presented in the context of an Adiron- 
dack Mountain and New York regional case study 
are of particular interest. Fish are the 
biotic resource considered in the case study. Espe- 
cially discussed are the uncertainties of: (1) the 
inferential process of relating acid ition to 
loss of fish populations; (2) the application of labo- 
ratory-derived, dose-response oe to field sit- 
uations; (3) the pre of cl to fish 
field surveys, some of which do not take _ oe 
into account such as ing pressure, historical 
stocking practices, habitat c etc. that are 
necessary to identify the contribution of acid-depo- 
sition effects. The conceptual basis for an environ- 
mental model of reduced fishing benefits related to 
acidification is addressed also. (See W88-08961 
thru W88-08969) (Lantz-PTT) 
W88-08960 


ASSESSMENT OF AQUATIC EFFECTS DUE 
TO ACID DEPOSITION, 
Environmental Protection Agency, Washington, 


DC. 
J. L. Malanchuk, P. A. Mundy, R. J. Nesse, and D. 
A. Bennett. 

IN: Impact of Acid Rain and Deposition on Aquat- 
ic Biological Systems. A Symposium Sponsored by 
the Society for Testing Material Com- 
mittee D-19 on Water, Bal Harbour, Florida, Octo- 
ber 29, 1984. ASTM Special Technical Publication 
No. 928, 1986. p 4-16, 3 fig, 1 tab, 18 ref. 


Descriptors: *Acid rain, *Water pollution effects, 
*Aquatic environment, Assessments, Planning, 
Data interpretation. 


Increased concern over the impact of acid deposi- 
tion on natural resources has caused the prolifera- 
tion of substantial research in the area of effects. 
Often overlooked is the synthesis of this vast body 
of information into a coherent picture to be used 
for assessment and policy analysis. Relationships 
among research projects frequently are poorly de- 
fined or lacking, and problems of spatial and tem- 
poral resolution are abundant. The acquisition and 
use of historical data, for example, water quality 


and fish stocking data, to determine trends over 
time is problematical. Assessments of aquatic ef- 
fects will be made in 1985, 1987, and 1989 under 
the National Acid Precipitation Assessment Pro- 
gram. A procedure is presented which attempts to 
organize existing information over space and time. 
ah are ted and information needs 

ne (See also W88-08960) (Author’s 

tract 


ENTHIC 

AUTOTROPHIC COMMUNITIES IN ACIDIC 

LAKES, 

Florida Univ., Gainesville. Dept. of Environmental 

For re om bibliographic entry see Field 2H. 
88-08962 


OF SHORT-TERM AND CONTINU- 


» pecial 
No. 928, 1986. p 28-41, Mfg, 3 tab 8 46 ref. 


Descriptors: *Stream biota, *Water pollution ef- 
fects, *Algae, *Acidification, *Simulation analysis, 
*Biomass, *Periphyton, *Acid rain, *Primary pro- 
ductivity, — Hydrogen ion concentra- 
tion, Sulfuric acid 

The effect of short-term and continuous acidifica- 
tion on the primary production and biomass of 
periphyton was studied in seminatural 

using an ee device pele ngs. Beamer : 
ecosystems. After allowing periphytic algae to col- 
onize unglazed ceramic tiles for 4 to 6 weeks under 


i (up 
times as compared to the control) of the primary 
roduction and specific activity in the first 12 h, 
‘ollowed by a significant decrease and slow recov- 
ery from 48 h until the end of the experiment. If 
spore asuivap em sigpecamny Wher Gavenie 
specific activity are significantly —— 
10 to 15 times that of the con 


Day 33 and until the end. Biomass stayed constant 
or decreased in short-term acidification and in- 
creased (from 10 to 15 times) in continuous acidifi- 
— a (See also W88-08960) (Author’s abstract) 


RELATIONSHIPS OF SPATIAL GRADIENTS 
OF PRIMARY PRODUCTION, BUFFERING 
CAPACITY, AND HYDROLOGY IN TURKEY 
LAKES WA’ ATERSHED, 

National Water Research Inst., Burlington (Ontar- 


io). 
For primary bibliographic entry see Field 2H. 
W88-08964 


SIZE-DEPENDENT SENSITIVITY OF THREE 
STREAM INVERTEBRATES TO 


— State Univ., East Lansing. Dept. of Zo- 
olo; 

herp primary bibliographic entry see Field 2H. 
W88-08965 


LINKING AUTOMATED BIOMONITORING 
TO REMOTE COMPUTER PLATFORMS 
WITH SATELLITE DATA RETRIEVAL IN 
ACIDIFIED 


STREAMS, 
Tennessee Technological Univ., Cookeville. 


Center for the Management, Utilization and Pro- 
tection of Water Resources. 

E. L. Morgan, K. W. Eagleson, T. P. Weaver, and 
B. G. Isom. 

IN: Impact of Acid Rain and Deposition on Aces: 
ic Biological Systems. A Symposium Sponsored by 
the American Society for Testing Material Com 
mittee D-19 on Water, Bal Harbour, Florida, Octo- 
ber 29, 1984. ASTM Special Technical Publication 
No. 928, 1986. p 84-91, 1 fig, 8 ref. 


tors: *Acid rain Moar *Water yur 
effects, "?Monitorin sensing, 
waters, *Streams, is pro Me 
tion, Bio studies, Fish physi ay ~ 
quality control, Networks, Computers. 
Recent advances in site-specific detection of physi- 
ological responses in fish to continuous stream 
flows now complement surveillance programs uti- 
lizing remote automated water quality monitoring 
stations. Developments in automated 
provide methods for measuring in situ fish breath- 
ing rate changes to stream episodes and add a real- 
time biological monitoring dimension to remote 
water ity networks incorporating automated 
data co platforms and satellite Tetrieval 
options. In meeting the objective of developi 
automated biosensing ilities for remote moni- 
toring, a series of field trials was to test 
various configurations of in situ fish-holding cham- 
bers, breathing rate detectors, and system interface 
to streamside water quality data collection plat- 
pa for satellite ey — Results were used 
to design groups of automa anton 
for detecting rainbow trout tate 
and to implement eight units at each ‘of 
two data collection, platform-equipped, water 
quality stations located along a stream subject to 
acid precipitation influences in the Southern Appa- 
lachian Mountains. Remote stations are being 
maintained for real-time data needs as a part of the 
5-year Acid Precipitation Mitigation Pro; initi- 
ated in 1985 by the U.S. Fish and Wi pabene oon 
to evaluate stream ecological ee ee ee 
ed liming operations. (See also W88-089600 (Au- 
thor’s abstract) 
W88-08967 


CONSIDERATION OF TOTAL ION COMPOSI- 
TION IN DESIGNING TOXICITY TESTS 
yond ALUMINUM SALTS AND MINERAL 


ADVENT Group, Brentwood, TN. 
For primary bibliographic entry see Field 5A. 
W88-08968 


1987 ANNUAL BOOK OF ASTM STANDARDS. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 7B. 
W88-08986 


HUMIC SUBSTANCES REDUCE BIOAVAILA- 
BILITY AND TOXICITY OF CONTAMINANTS, 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For a bibliographic entry see Field 5B. 
W88-09036 


ee ae o 
TO SOIL ARISING FROM DIS. 
CHARGES OF HAZARDOUS SUBSTANCES 


amie Pacific Northwest Labs., Richland, WA. 

P. Van Voris, G. W. Dawson, J. K. Fredrickson, 

D. A. Cataldo, and L. E. Rogers. 

Available from the National Technical Information 

— Springfield, VA. 22161, as DE87-011629. 
Price codes: A04 in paper copy, ‘A01 in microfiche. 


June 1987. 47 p, 1 fig, 64 ref, append. Contract No. 
DE-AC06-76RL01830. 


Descriptors: *Soil contamination, *Environmental 
impact statement, *Leaching, *Hazardous wastes, 
*Oil, Soil physical properties, Path of pollutants, 
Soil properties, Soil porosity, Soil stability, Vege- 





tation, Soil bacteria, Soil water potential, Food 
chains, Baseline studies. 


= ae provides useful information for natural 


ae ee ee involving potential 
Paes portion of the geologic resource. 
It supplies —— beeen dow —e for 
determining the nature magni of injury to 
soil chemical, physical, and biological characteris- 
tics, as well as contaminant transport potential 
through leaching or the food chain. In addition, 
i ument explains how injuries to the soil 
resource can be translated into a reduction in serv- 
ices provided by that soil in comparison to local 
baseline (uninjured) soils. It also provides informa- 
tion important in determining both the ability and 
flag en le ctu eB 

portion regulations contained in 
43 CER Pact 1 tat pertain othe sl portion ot 


the geol resource are explained. (Geiger-PTT) 
W88-09046 


SOURCES OF PHOSPHATE WHICH GIVE 
RISE TO EUTROPHICATION IN SOUTH AF- 
RICAN WATERS, 

National Inst. for Water Research, Pretoria (South 


F . bibliographic Field 5B 
‘or primary entry see ; 
W88-09047 


PHOSPHATE DYNAMICS IN AQUATIC ECO- 
SYSTEMS, : 
National Inst. for Water Research, Pretoria (South 


R. A. Thornton. 

Available from — Nations! Technical Information 
Service, S VA. 22161, as PB87-226221. 
Price codes: Paper copy, A01 in microfiche. 
1985. feos fig 2 eed 


Descriptors: * hates, *Lakes, *Lake sedi- 

ments, te et of pollutants, Ne gre Ped 

ervoirs, *Nutrient cyc’ t transport, 
Africa, Phosphorus, 


Hartbeesport Sout 
Ecosystems, Algae, Eutrophic lakes, Bacteria. 


The major aspects of phosphorus dynamics in 
aquatic ecosystems are revealed using data from 
parang org Dam (South Africa). most im- 
portant form of inorganic phosphorus is ortho- 
hosphorus in lakes such as 
Dan's pouty cousiete patter tan ar ae 
phosphorus pool. In most lakes, the net 
horus on a yearly basis is towards the 
ts. However, and especially in eutrophic 
lakes, the release of phosphorus from the sediments 
may exceed the sedimentation input. Before sedi- 
ments release phosphorus they must be phosphorus 
saturated. U sediment-water phosphorus dy- 
namics, phosphorus cycling in the water column 
proceeds on much shorter time scales, usually from 
minutes to a few days at most. iy. hacer 
column, algae are usually the dominant organisms 
taking up and releasing ag ae but recent data 
poor systems indicate tha’ 
can equal the importance of alga in the bogeo 
= cycling of phosphorus. (Author’s 


W88-09050 


inorganic 
flux of pt 


PREDICTING THE TROPHIC STATUS OF 

RESERVOIRS IN SEMI-ARID REGIONS, 

— Inst. for Water Research, Pretoria (South 

Tica). 

D. C. Grobler. 

Available from the National Technical Information 

fw Spri eld, VA. 22161, as PB87-226205. 
ice codes: in paper copy, AOI in microfiche. 

1985, 17 p, 6 fig, 2 tab, 16 ref. 


Descriptors: *Eutrophication, *Reservoir Eutroph- 
ication Model, *Mathematical models, *Reser- 
— “Hydrologic models, *Phosphorus, *Semi- 

arid lands, Runoff, Eutrophic lakes, Trophic level, 
Sediment load, South Africa, Decision making, 
Water pollution prevention, Water pollution con- 
trol, Model studies, Stochastic process, Lakes. 


Most of South Africa has a semi-arid to arid cli- 
mate and characteristically experiences runoff, nu- 
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pes then Beg ctnce dr dagver gan di epee 

highly erratic and seasonal. In eu- 

BeAr by model, 

ee nee aids. The 

Model was de- 

ol seg menbeale apne + ghamadl 

ability when the trophic status of reser- 

voirs in semi-arid regions. The REM consists of a 

series of interlinked models which are used to 

simulate time series of inflows, total phosphorus 

loads, water levels in the reservoir, outflows, and 
concentrations in the reserv 

also contains models for simulating the 

of the reservoirs to their simulat- 

The REM 


FINANCIAL IMPLICATION OF EUTROPH- 
ICATION, 
—— Inst. for Water Research, Pretoria (South 


F.C. Vilgoen, and R. E. Haynes. 

Available from the National Technical Information 
Service, S VA. aast.. = ge tome 
Price codes: tis Y> in microfic’ 
1985. 17 p, sfigt ten Grete 


of eutrophi 
are explored by examining five activ 
pny week ee eee ee 
pangs: geome mera or purification, indus- 
try, and agriculture. Reoptunet antielilie suck os 
boating, boating-related sports, riverbank recrea- 
constitute an important compo- 
nent of a community’s requirements. 
Eutrophication-; and constraints 
pa re affect the quality of water-based 
recreation both on or near any water body. The 
of a reduction in recreational 
e Reservoir (South Africa) due 
is estimated for the 1984/1985 


rands per 

(Ry 3 392,857 and —— cneaiediy Costs that 
may be debited to the consumers account as a 
result. of the inclusion of various algal control 
options (€.g., covering filters, chlorination, chlo- 

rine dioxide, microscreening, flotation, and activat- 
ny carbon) during water treatment are listed. Eu- 
trophication related problems experienced pag in- 
pry: Ae a blockages of intake ror A ae = daar 

and general unacceptability of the water 

“on for specific In agricultural use, 
Long dinditabaies nit" main toe ond Oe 
ens ee eens ae ake eeier-eness 
for animal watering. Over-abundant growth of fila- 
mentous algae and macrophytes may block pump 
intakes and irrigation systems. Excessive pnd gatas of 
algae and macrophytes in Girth) requires 
costly cleaning measures. (Geiger-PTT) 
'W88-09052 


ee AND RESILIENCE OF POND 
AND STREAM ECOSYSTEMS TO TOXICANT 


Oak pening National Lab., TN. Environmental Sci- 


HL. L. - J. Stewart, A. R. Johnson, and S. 
M. Bartell. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-008804. 
Price codes: A02 in paper copy, ‘AOI in microfiche. 
1987. 8 1S. fig, 1 tab. Contract No. DE-AC0S5- 
840R21 t 


Effects Of Pollution—Group 5C 
Descriptors: *Water pollution effects, *Ponds, 
*Resi *Toxicity, *Model studies, *Resil- 
ience, *Stress, Ecosystems, Stability analysis, Or- 
ganic matter, Classification, Oak Ridge, Tennessee, 
Streams, Cycling nutrients, Grazing, Models, 
Water quality. 


This project summary describes work in progress 
in modeling the responses of ponds and streams to 
perturbation. Hypotheses concerning the resistance 
and resilience of aquatic ecosystems exposed to 
toxic chemicals will be evaluated to develop diag- 
nostic criteria for ecosystem classification and to 
improve existing methods of ecological risk estima- 
tion. The underlying rate structure in pond and 
stream systems (including, production, herbivory, 
nutrient uptake and recycling) is to be quantified, 
and the — in pond and stream structures in 
response to sated <= ae by toxicants will be 
measured. Several theories relating to ecosystem 
resistance and resilience were evaluated by a three 


DETERMINING THE IMPACTS ON HUMAN 
HEALTH ATTRIBUTABLE TO HAZARDOUS 
WASTE SITES, 

Centers for Disease Control, Atlanta, GA. Center 
for Environmental Health. 

V. N. Houk. 

IN: Risk Assessment at Hazardous Waste Sites. 
American Society, Washington, DC. 
1982. p 21-32, 1 fig, 2 tab, 15 ref. 


Descriptors: *Hazardous wastes, *Public health, 
*Waste dumps, *Risks, *Population exposure, Epi- 
demiology, Water pollution effects, Superfund 
Act, Legal aspects, Waste management, Hazardous 
materials, Toxicity, Toxic wastes, Case studies, 
Environmental effects. 


The Superfund Act and implementing Executive 
Order assign to the t of Health and 
Human Services the responsibility for assessing the 
threat hazardous waste sites pose to the health of 
workers and the general — The working defi- 
nition for such a health risk assessment is the 
determination of probabilities of various adverse 
health outcomes that result or would result from 
exposure to yt none hers ory To fulfill the legal 
mandate, the it of Health and Human 
Services intends first to determine the nature and 
quantity of toxic materials present at Superfund 
sites, the size and proximity of potentially exposed 
human populations, and the existence of likely 
pathways for significant human exposure. If all 
three factors are present, additional study through 
various approaches, such as exposure documenta- 
tion studies, disease-related epidemiologic studies, 
or disease registries, will be considered. (See also 
W88-09056) (Author’s abstract) 

W88-09059 


INDUSTRY’S GUIDELINES FOR RISK AS- 
SESSMENT, 
Shell Oil Co., Houston, TX. 


For primary bibliographic entry see Field SE. 
W88-09060 
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Group 5C—Effects Of Pollution 


INCORPORATING RISK ASSESSMENT INTO 

THE RESOURCE CONSERVATION AND RE- 

COVERY ACT REGULATORY PROCESS, 
Environmental Protection Agency, Washington, 

DC. Office of Solid Waste. 

For primary bibliographic entry see Field 6E. 

W88-09064 


METAL SPECIATION IN NATURAL WATERS: 
ano OF ENVIRONMENTAL ACIDIFI- 
CATION 


IN: Sources and Fates of of Agua amas 
American Chemical ashington, DC 
1987. p 185-207, tig. 8 ob, ih ref 


Descriptors: *Metals, *Lakes, *Chemical specia- 
tion, *Acid rain effects, *Acidic water, *Natural 


Changes in metal speciation in solution that may 
result from an increase in the acidity of natural 
waters over the pH range from 7 to 4 are re- 
viewed. Attention is focused on 10 metals (Ag, Al, 
Cd, Co, den, ene rpm ei and Zn) that exist in 
cationic forms and are of potential concern in the 
context of freshwater acidification. For those 
metals for which changes in the degree of com- 
pen delta pM and delta pM yore as a 
Function of pH have been studied experimentally, 
reasonable angry seeast: with their 
dicted sensitivity to es is observed. “ 
two of the metals ( d Cu), important changes 
in both inor; and or, speciation are pre- 
dicted over apiey ab fe for Ca, whereas for 
0 


tal r h for 
Po phe changes in delta pM prime appear 
to be less important than predicted. 

observed changes in delta POM prime for Pb in 
organic-rich systems are much greater than would 
be predicted from equilibrium calculations. Calcu- 
lations for Hg suggest that its (inorganic) ge 

tion should vary markedly over the studied 

pry but no unambiguous experimental data re “ 
ing to pH-induced changes in Hg speciation could 
be found. In the six remaining cases, predicted to 
show little sensitivity to pH c es in this range, 
supporting experimental evidence exists for four 
metals (Ag, Cd, Mn, and Zn). (See also W88- 
09065) (Author’s abstract) 
W88-09072 





MECHANISMS OF ALKALINITY GENERA- 
TION IN ACID-SENSITIVE SOFT WATER 
LAKES, 


Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

P. L. Brezonik, L. A. Baker, and T. E. Perry. 

IN: Sources and Fates of Aquatic eng 
American Chemical Society, Washington, DC. 
1987. p 229-260, 8 fig, 1 tab, 58 ref. 


Descriptors: *Acid rain, *Water chemistry, *Lim- 
nology, “Lakes, *Alkalinity, *Ion exchange, 
*Weathering, *Sulfates, Hydrologic models, Ni- 
trates, Hydrologic budget, Cycling nutrients, 
Mixing, Ions, Minerals, Chemical reactions, Lake 
sediments, Path of pollutants, Acid rain, Acidic 
water, Seepage lakes, Model studies, Biological 
degradation. 


In-lake alkalinity generation (IAG) is important in 
regulating alkalinity in lakes that have large water 
residence times (RT), | yrerng ad e lakes, 
which receive most of their water from direct 
precipitation and thus receive little alkalinity from 
watershed weathering processes. Major IAG proc- 
esses include nitrate assimilation, sulfate reduction, 
and cation production; conversely, ammonium as- 
similation consumes alkalinity. Nitrate and ammo- 
nium are both efficiently retained by lakes with RT 
> 1 year, and net alkalinity generation by immobi- 
lization of these ions depends upon their relative 
inputs. Ion budgets show that in-lake cation pro- 
duction occurs in some lakes, but the relative im- 
portance of possible mechanisms (e.g., cation ex- 
change, mineral weathering, or biological recy- 


cling) is not well understood. Sulfate reduction is 
the dominant IAG process in most e lakes, 
and sulfate is the major acid anion in precipitation. 
Sulfate reduction does not require an anoxic water 
column but occurs by diffusion into anoxic sedi- 
ments. Sulfate retention in acid-sensitive lakes can 
be predicted by a simple input-output model with a 
first-order rate constant (k(S04) is equivalent to 
0.5 m/year). Further research is needed to assess 
the relative importance of sestonic sulfur deposi- 
tion and dissimilatory reduction, to determine envi- 
ronmental factors that control reduction rates, and 
to determine the extent of recycling. Techniques 
used to measure IAG processes are described, and 
limitations of each method are discussed. (See also 
'W88-09065) (Author’s abstract) 

'W88-09074 


FATE OF SOME CHLOROBENZENES FROM 
THE NIAGARA RIVER IN LAKE ONTARIO, 
National Water Research Inst., Burlington (Ontar- 
io). Environmental Contaminants Div. 

For primary bibliographic entry see Field 5B. 
W88-09079 


PESTICIDES: MINIMIZING THE RISKS, 
American Chemical Society, Washington, DC. 
ACS Symposium Series 336. Developed from a 
symposium sponsored by the Division of Agroche- 
micals at the 191st Mi of the American 

Chemical Society, New York, NY, Apa 1318, 13-18, 
1986. 1987. Edited by Nancy N. ‘Ragsdale and 
Ronald J. Kuhr. 183 p. 


Descriptors: ‘*Pesticides, “Pesticide residues, 
*Risks, *Water pollution effects, *Pesticide toxici- 
ty, *Pesticide Models, Fate of pollutants, 
Water pollution sources, Path of BF ep omni Haz- 
ardous wastes, Waste disposal, Public health, Pesti- 
cide kinetics, Metabolism, Biotransformation. 


The effects of rb arson on human health and the 
environment have increased public concern in the 
past three decades. A substantial legislative back- 
ground based on risk assessment and serge nen 
pate for regulation of these chemicals to Verso 
the environment and human safety. This 1 
ter book examines technological p Hanns de- 
signed to aid the risk assessment process in sections 
covering toxicology, pests, chemicals, and poten- 
tial hazards. Specific topics deal with toxicity test- 
ing requirements for pesticide registration, acute 
and chronic toxicity, simulation modeling in toxi- 
cology, environmental mag ——— public 
education concerning risks, effect of mass 
media on public ests as part of 
the ecosystem. ts problem 
areas, identifies rte an and b gicns 
new ways to look at problems associated 
pesticide risks. It is intended to help biologist, 
toxicologists, agricultural chemists, and environ- 
mental scientists, as well as any students involved 
in these disciplines. (See also W88-09083) (Geiger- 


W88-09082 


rer er 


TOXICOLOGICAL AND EPIDEMIOLOGICAL 
EFFECTS OF PESTICIDE CONTAMINATION 
IN CALIFORNIA GROUND WATER. 
bag mee Dept. of Health Services, Berkeley. 

: Evaluation of Pesticides in Ground Water. 
pl Chemical Society, Washington, DC. 
1986. p 423-435, 1 fig, 1 tab, 29 ref. 


Descriptors: *Pesticides, *Water pollution effects, 
*Groundwater pollution, *Toxicology, *Epidemi- 
ology, *Carbamate pesticides, Toxicity, Carcino- 
gens, California, Aldicarb, DBCP, Ethylene dibro- 
mide, Fumigants. 


The contamination of California groundwater by 
pesticides is a problem which is becoming more 
evident as monitoring programs are implemented. 
In a recent study 54 pesticides were detected in 
2,893 wells in the State. Among the most pervasive 
toxic chemicals found were 1,2-dibromo-3-chloro- 
propane (DBCP), ethylene dibromide (EDB) and 
1,2-dichloropropane (1,2-D). DBCP alone resulted 
in the closure of about 1000 drinking water wells. 
Toxicological evidence from ahianal studies indi- 


128 


cates that these substances are carcinogenic and in 
one epidemiological study there was an excess of 
stomach cancer in census tracts with high DBCP 
content. An acutely toxic chemical, aldicarb, was 
also in a number of wells in the State. 


'W88-09089) (Author’s abstract 
W88-09111 


USES OF ENVIRONMENTAL TESTING IN 
HUMAN HEALTH RISK ASSESSMENT, 

Centers for Disease Control, Atlanta, GA. 

For primary bibliographic entry see Field 7A. 
W88-09122 


LABORATORY APPROACH FOR DETERMIN- 
ING THE EFFECT OF OILS AND DISPER- 
SANTS ON MANGROVES, 
Research Planning Inst., Inc., Columbia, SC. 
C.D. Getter, and B. J. Baca: 
Yeah Resommanictions, A. Syamelints 
ience, and R A ium 
ponsored by ASTM Committee F-20 on | 
il Spill R West Palm 
-13, 1982. ASTM, 
Philadelphia, Pennsylvania. 1984. p 5-13, 4 fig, 2 
tab, 10 ref. 


Descriptors: *Water 
tion, *Di ts, * 
ty, Oil 
lings, 


lution effects, *Oil = 
ves, Estuaries, 
Aquatic vegetation, Leaves, Seed. 
limits, Toxicity. 


An experimental approach was developed for test- 
ing ee —_ of a and dispersant ‘ude 
on the growth o! ve seedlings (trees o! 
intertidal tropics) ). Prefiminary test results are re- 
[wee for two species of mangroves collected 
five localities, including both oiled and un- 

oiled estuaries. Avicennia germinans (L.) L. (black 
mangrove) was more sensitive than = 
onus L. (red mangrove) when exposed to 

all substances tested. Light Arabian crude oil (LA) 
and light Arabian crude oil (LAD) were 
the most toxic substances tested. No. 2 fuel oil (N2) 
and No.2 fuel oil dispersed (N2D) were as toxic as 
LA and LAD, except for an increase (an enhance- 
ment effect) in foliage and stem growth in Avicen- 
nia at lower dosages. Bunker C oil (9BC) was the 
least toxic of the oils tested, resulting in the reduc- 
tion of foliage and stem growth only at the highest 
oe Se oe Bunker C oil dispersed 
(BCD) failed to show effects in either species at 
any dosage tested. The leaves of Rhizophora were 
the most sensitive part of the plant tested. Root- 
dosing had a lesser effect than leaf-d a 
resulted in greater effects with LAD than wit 
other substance tested. Seedling stock from chon. 
ically oiled areas sprouted more rapidly and devel- 
oped more foliage in response to LA, indicating a 
possible ‘preadaptation’ to spilled oil; no such 
effect occurred wh en dispersant was added to LA. 
The response of mangroves was specific to the oil 
type to which the dispersant was added. 
ant increased the toxicity of LA and N2 but de- 
creased the toxicity of BC. (See also W88-09183) 
(Author’s abstract) 
W88-09184 


TOXICITY TESTING WITH CONSTANT OR 
DECREASING CONCENTRATIONS OF 
CHEMICALLY DISPERSED OIL, 

Battelle Pacific Northwest Labs., Sequim, WA. 
Marine Research Lab. 


J. W. Anderson, S. L, Kiesser, D. L. McQuerry, 
R. G. Riley, and M. L. Fleischmann. 
IN: Oil Spill Chemical Dispersants: Research, Ex- 
perience, and Recommendations. A Symposium 
Sponsored by ASTM Committee F-20 on Hazard- 
ous Substances and Oil Spill ry ie West Palm 
Beach, Florida, October 12-13, 1982. ASTM, 
ee Pennsylvania. 1984. p 14-22, 2 fig, 2 
tab, 9 ref. American Petroleum Inst. Contract no. 
2311203641. 


Descriptors: *Toxicity, *Oil pollution, *Disper- 
sants, *Water pollution effects, Lethal limits, Oil, 





Marine environment, Shrimp, Seasonal variation, 
Chemical treatment. 


An exposure system and method of com opt 
toxicity were developed to provide an estimate of 
the effects of oil on marine organisms 
under a variety of exposure conditions. Results of 
constant concentration exposures (for hours or 
pea prredieS wap opted yoy ya expo- 
to zero in 8 or 24 hr) ona of 
the ‘toxicity index’ This index is equal to the total 
exposure when time in hours or days is multiplied 
by the concentration at each hour ‘) or 
'd). Tests have been conducted with shrimp 
ulus danae), two oils (Prudhoe Bay crude 
and a light Arabian 
dae. ton Oe cotter ie 


ion exposures produced toxicity in- 
dices of 11 (+ or - standard error) and 10 (+ or - 
0.6 standard error) ‘days were found respec- 
tively. During the fall/winter season tol- 
camen), See wen Frans: Pe, and two 
different c! luced toxicity in- 


hemical it prod 
dices for P. danae of 10 (+ or - 0.6) and 12 (+ or - 
ppm/d. During also 


Arabian oil was compared to of 
Bay crude (2.3 and 3.4 'd, respectively). Using 
these it is possible to predict the outcome 
of application under varying environ- 
mental conditions. (See also W88-09183) (Author’s 
abstract) 
W88-09185 


UNIFORM METHODS FOR EXPOSURE RE- 
GIMES IN AQUATIC TOXICOLOGY EXPERI- 
MENTS WITH CHEMICALLY DISPERSED 


OILS, 

geet of the Environment, Ottawa (Ontar- 

P. G. Wells, J. W. Anderson, and D. Mackay. 
its: Researc 


cosine, lad Rinegudoetionons A: Spapodan 

[ram e ions. A pg: ma 
red by ASTM Committee F-20 on 

ous a, Schatanots and Oil Spill R West Palm 

Beach, Florida, October 12-13, 1982. ASTM, 

ev —_ Pennsylvania. 1984. p 23-37, 2 fig, 2 


Descriptors: *Toxicity, * ts, *Oil pollu- 
tion, Chemical treatment, Water pollution treat- 
ment, Marine environment, Aquatic environment, 
Chemical analysis, Oil, Sediments. 


Many different approaches have been used recent- 
ly in aquatic toxicity research for preparing and 
analyzing test solutions and dispersions of hydro- 
carbons, di ts, hydrocarbon/dispersant mix- 
tures, and oiled sediment mixtures. This variety is a 
result of the novelty of this research field. There- 
fore, much of the published work is difficult to 
compare, summarize, and interpret. Both uniform 
and ae ee methods will contribute to a better 
of the toxicology and potential field 
effects of “diem of ‘chandoel ly dispersed oils in marine 
waters. Some current ? methods, and recommenda- 
tions for the adoption of certain principles and 
uniform methods for water and sediment studies 
are summarized. Specific items discussed are: (1) 
choice of oils and dispersants; (2) degree of ‘weath- 
ering’ of the experimental oils; (3) preparation of 
water soluble fractions and oil dispersions in water; 
® choice of dispersant/oil ratios, especially con- 
sidering tt effectiveness; (5) reagent 
mixing and premixing; (6) —_ of sediments; (7) 
Chenateal analysis of dispersed hydrocarbons; and 
(8) choice of exposure concentrations, composi- 
tion, and durations. (See also W88-09183) (Au- 
thor’s abstract) 
'W88-09186 


TOXICITY OF OIL SPILL DISPERSANTS TO 
MARINE ORGANISMS: A CURRENT PER- 
SPECTIVE, 

apse of the Environment, Ottawa (Ontar- 
io). 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Philadelphia, Pennsylvania. 1984. p 177-202, 2 fig, 
12 tab, 141 ref. 


Descriptors: enn oniity, *Water Lge effects, 

environment, Lethal limits, 
Surfactants, pee Zooplankton, Copepods, Oil 
pollution, Oil. 


The toxicity of second-generation dispersants and 
surfactan 


ips 
icity and gt pre and the toxicity of chemi- 
cally dispersed oil are discussed. (See also W88- 
ooits ee abstract) 


COMPARISON OF THE FATE AND ECOLOGI- 
CAL EFFECTS OF DISPERSED AND NONDIS- 
Py OIL IN A VARIETY OF INTERTIDAL 


HABITATs, 
Field Studies rr Pembroke (Wales). Oil Pol- 
lution Research Unit. 
For primary bibliographic entry see Field 5B. 
W88-09200 


EFFECTS OF Ry SPILLS OF CHEMICALLY 
DISPERSED AND NONDISPERSED OIL ON 
THE ACTIVITY OF ASPARTATE AMINO- 
TRANSFERASE AND GLUCOSE-6-PHOS- 
PHATE DEHYDROGENASE IN TWO INTER- 
TIDAL BIVALVES, MYA ARENARIA AND MY- 
TILUS ED) 
se Coll., Brunswick, ME. Marine Research 


eee nance em, J. Postes, 


and J. Hotham. 

i Cosmicel Diapestsaee: ~—. 

Soi he 50 oh Hacard- 
ponsored by ASTM Committee F-20 on 

ous med and Oil Spill Res West Palm 

Beach, Florida, October 12-13, 1982. ASTM, 

—_ = —_ Pennsylvania. 1984. p 299-313, 7 fig, 


Descriptors: *Water pollution effects, *Oil spills, 
*Dispersants, *Mollusks, *Water pollution treat- 
ment, *Path of pollutants, treatment, Lit- 
toral zone, Mytilus edulis, Mya arenaria, Oil pollu- 
tion, Bioaccumulation, Physiology, Enzymes, In- 
tertidal areas, Sediments. 


In 1981, two. test oil spills were made in Maine. 
One spill was 975 L (250 gal) of Murban crude oil; 
the o was 975 L of Murban crude oil premixed 
with 97 L (25 gal) of Corexit 9527. The uptake of 
the oil and its effects on enzymatic activity in two 
species of common intertidal bivalve mollusks, 
Mya arenaria and Mytilus edulis, were studied. 
Data were obtained on uptake and depuration of 
the oil for each species; data were also obtained on 
the activity of glucose-6-phosphate dehydrogenase 
and aspartate aminotransferase for each species. 
Data were collected both before and after each of 
the spills. Much less oil was taken up by the 
animals exposed to chemically dispersed oil than 
by those exposed to nondispersed oil. Rates of 
depuration were the same for each species; they 
were also the same regardless of oil exposure. The 
results show that a cloud of dispersed oil released 
in 3 m of water at high water slack with violent 


129 


Effects Of Pollution—Group 5C 


mixing had only a transitory effect on two enzyme 
systems of two filter-feeding bivalves. The same 
volume of untreated oil during a falling tide on a 
similar shore containing the same animals had 
much more severe and long-lasting effects because 
of the much greater persistence of oil in sediments 
as opposed to the water column. (See also W88- 
09183) (Lantz-PTT) 
W88-09202 


TOXICITY OF OIL AND CHEMICALLY DIS- 
PERSED OIL TO THE SEAGRASS THALASSIA 
TESTUDINUM, 


Research farrig yore Inc., Columbia, SC. 

B. J. Baca, and C. D. Getter 

IN: Oil Spill Chemical Dispersans: Research, Ex- 
and 


ous Substances and Oil Spill Response, 

Beach, Florida, October 12-13, 1982. “ASTM, 
Hers pom Pennsylvania. 1984. p 314-323, 6 fig, 
1 tab, 17 ref. 


Descriptors: *Toxicity, *Water pollution effects, 
*Oil spills, *Dispersants, *Sea — 


treatment, Thalassia testudinum, ae 
Oil pollution, Benzene, Toluene, Lethal limi 


pas sey ty tomy from SW iciaie tenn on 
ics use e gin; 
po gor factors. The toxicity of coociod aaper. 
mene abe the ntial for damage 
in ratory to assess the potential for 
spills occurring in the field. Studies of water- 
soluble fractions (WSF) of crude oil in static bioas- 
says showed that a chemical dispersant (Corexit 
9527) increased the amount of total oil in water 
more than 50-fold. The toxicity of chemically dis- 
oil was assessed by conventional (96-h 50% 
lethal concentration) methods in static systems, 
and the results were compared with toxicity meas- 
urements where the system was flushed after 12 h. 
Prudhoe Bay crude WSF was more toxic than 
oil or dispersant alone, possibly because 
of the large component of benzene, toluene, and C- 
2 benzene. The percentage of green (chlorophyl- 
lous) leaves was useful as evidence of toxicity. 
Observations of the symptoms of turtle grass oiling 
revealed various anatomical features that aid in 
resistance to toxicity. Turtle grass leaves grow 
from a meristem hidden at the base of the leaf 
sheaths. Though protected, this meristem will, 
without exception, degenerate when the plant is 
dying. No plants observed have recovered from 
meristem degeneration, es of rhizome 
length, and the rhizome itself becomes spongy and 
degenerates. Under lethal concentrations of dis- 
persed oil and dispersant alone, the entire exposed 
surface of leaves turned brown. Upon elongation 
of the newest exposed leaf, the emerging area was 
ape and in some cases, these plants survived by 
leaf elongation and detachment of brown leaves at 
the sheath. This points to the importance of the 
sheath as protection for new leaves, an anatomical 
feature of many grasses (though turtle grass is not 
A. = ) used for protection of the growing 
m grazing. (See also W88-09183) (Lantz- 


W88-09203 


ECOLOGICAL CONSIDERATIONS FOR THE 
USE OF DISPERSANTS IN OIL SPILL RE- 
SPONSE, 

Atlantic Richfield Co., Los Angeles, CA. 

J. Lindstedt-Siva, P. H. Albers, K. W. Fucik, and 
N. G. Maynard. 

IN: Oil Spill Chemical Dispersants: Research, Ex- 
perience, and Recommendations. A Symposium 
Sponsored by ASTM Committee F-20 on Hazard- 
ous Substances and Oil Spill Response, West Palm 
Beach, Florida, October 12-13, 1982. ASTM, 
Philadelphia, Pennsylvania. 1984. p 363-377, 95 ref. 


Descriptors: Water pollution treatment, *Water 
pollution effects, *Ecological effects, *Dispersants, 
*Oil spills, *Cleanup operations, *Standards, Estu- 
aries, Marine environment, Water pollution con- 
trol, Birds, Oil pollution, Oil, Environmental 
impact studies. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


A multidisciplinary task force with membership 
from government agencies, academia, and industry 
is developing que compe based guidelines for dis- 
persant use in marine and estuarine environments. 
The guidelines are organized by habitat type (eg. be 
coral reefs, rocky shores, bird habitats) and consid: 
er dispersant use to protect the habitats from 
impact, to mitigate impacts, and to clean the habi- 
tats after a spill. Each guideline contains a descrip- 
tion of the habitat type covered, recommendations 
for dispersant use, and a background section re- 
viewing the relevant literature. The goal is to 
minimize the ecological impacts of oil spills. Aes- 
thetic, socioeconomic, and political factors are not 
considered, although it is reco; that these are 
important concerns during spill response. Use of 
dispersants is considered along with other appro- 
priate countermeasures and compared with the ‘no 
cleanup’ alternative. (See also W88-09183) (Au- 
thor’s abstract) 

W88-09206 


MATHEMATICAL MODEL FOR PREDICTING 
THE ECOLOGICAL IMPACT OF TREATED 
AND UNTREATED OIL SPILLS, 

Ross (S.L.) Environmenal Research Ltd., Ottawa 
(Ontario). 

B. K. Trudel. 


IN: Oil Spill a Research, Ex- 
wma 4 tions. A Sym 
jponsored 


by ASTM Committee F-20 on = 
ous Substances and Oil Spill ay nen 
Beach, Florida, Owe 12-13, 1982. ASTM, 
ae Pennsylvania. 1984. p 390-413, 10 fig, 
5 tab, 23 ref. 


rs: *Dispersants, * models, 
Beolagieal effects, *Oil spills, *Water pollution 
treatment, Fish, Model studies, Aquatic 
Water birds, Toxicity, Hydrocarbons, Oil pollu- 
tion, Chemical treatment, Lethal limits, Computer 
models, Mortality, Cleanup. 


An ecological impact model, designed to estimate 
the impact of chemically treated and untreated oil 
spills on seabirds and fish, was developed to aid 
dispersant-use decision-making. Impact was de- 
fined as the proportion of the animal ulation 
killed and the length of time required for that 
population to recover to its prespill condition. Sub- 
routines dealt with the fate of oil, the toxicity of 
spilled oil, the concentration of organisms at the 
location of the spill, and the recovery potential of 
the target population. The model was sit 

The describes briefly the structure and oper- 
ation of the model, but most of the discussion deals 
with the modeling of eco-toxicity. The model uses 
information on oil fate and the sensitivity of or, 
nisms to compute the size and location of lethal 
areas. For fish, the dose of hydrocarbons reaching 
the organism’s tissues is estimated to determine 
whether this dose is lethal or not. For seabirds, it 
was assumed that any contact between seabirds 
and the oil slick would be lethal. The findings 
suggest that for some situations, chemically dis- 
persed oil might have a greater area of effect and 
greater environmental impact than undispersed oil. 
More important, the area of effect of large oil 
spills, whether treated or not, may be very small 
relative to the area over which target populations 
ere distributed. Estimates of the size of the zone of 
lethal conditions made using the exposure dose- 
response method develo — ~— were similar to 
those obtained using other methods such as the 
critical-peak-exposure concentration method and 
the integrated exposure (Toxicity Index) method. 
(See also W88-09183) (Author’s abstract) 
W88-09208 


OIL SPILL DISPERSANTS: DOES SOUTH 
AFRICA HAVE AN ALTERNATIVE, 

Sea Fisheries Research Inst., Cape Town (South 
Africa). 

For primary bibliographic entry see Field 5G. 
W88-09209 


ANNUAL REPORT OF ECOLOGICAL RE- 
SEARCH AT THE SAVANNAH RIVER ECOLO- 
GY LABORATORY. 

Available from the National Technical Information 


Service, Seengieid, VA. 22161, as DE87-012054. 
Price codes: A06 in paper copy, ‘A01 in microfiche. 
DOE Report SRO--819-17, 1986). 170 p. DOE 
Contract DE-AC09-76SR 00-819, For the Period 
Ending July 31, 1986. Edited by William D. 
McCort and Rebecca B. Wolf. 


Descriptors: *Water pollution effects, *Savannah 
River Ecology Laboratory, *Ecological effects, 
Wetlands, Ecosystems, Stress, Environmental ef- 
fects, Wildlife, South Carolina. 


A laboratory ee. by the ae ee of Geor- 
was established at the U.S. Department of 
Eneiey Savannah ane Plant. The Savannah 
River Ecology Laboratory (SREL) has since re- 
ceived international recognition and acclaim, and 
is now one of the leaders in ecologi 
the nation. The laboratory currently operates as a 
set of three divisions: Hhogeochessical Ecol 
Wetlands Ecology, and Stress and Wildlife Ecolo- 
Articles in this report present selected research 
Righlights of 1986 in each of these er They 
are not intended to cover all f current 
pam Cante PrN (See W88. thru Wss- 


wae. 


REVEGETATION OF STEEL CREEK DELTA 
AND CORRIDOR, 

For primary bibliographic entry see Field 2H. 
W88-09220 


SEDIMENT INSTABILITY AND WOODY 
a ee 

McLeod, and K. C. Sherrod 
IN: An ye Report of of Beological R Research ae | 


River 
Report 3 SRO-819-17, AOR. Pp TT 1 Rg Va 1 a. 


Descriptors: “Wetlands, ‘*Thermal pollution, 
*Water pollution — *Trees, *Sediment ero- 
sion, *Seedlings, *Plant growth, * Sedi- 
mentation, Flooding, Cypress, Willow, Button- 
bush, Water tupelo, Savannah River Plant. 


An impact of thermal effluents that has been large- 
ly overlooked is sediment instability. While re- 

to sediment instability, including both ero- 
sion and sedimentation, have been documented in 
field observations, few experimental studies have 
been undertaken on this topic. Erosion exposes the 
plant’s root system, increasing the potential for 
windthrow and waterthrow. Sedimentation re- 
stricts oxygen flow to the root system by —— 
ing the flow path. The ability to produce adventi- 
tious roots is probably an important characteristic 
of species successful in tolerating either sedimenta- 
tion or erosion. Reber | can compound these 
problems. The objective of this study was to docu- 
ment the growth and biomass responses to flood- 
ing, with and without sediment instability, and 
with and without subsequent flood recession 
(drawdown), on seedlings of four woody inhabit- 
ants of the Savannah River Plant (SRP) —— 
system: bald cypress-water tupelo (Taxodium disti 
chum (L.) Richard and Nyssa — L.), black 
willow (Salix nigra Marshall), buttonbush (Ce- 
phalanthus ecetbenealia (L.)). Preliminary statisti- 
cal analyses revealed few differences exist. Simple 
flooding did not affect the growth of any of these 
four species. Erosion g ly reduced dimension- 
al growth and reed in buttonbush, water tupelo 
and black willow, but not in bald cypress. Water 
tupelo showed the greatest susceptibility. All spe- 
cies generally produced greater dimensional 
growth and biomass as a result of sedimentation. 
Drawdown following flooding decreased growth 
if erosion occurred and intend growth if sedi- 
mentation occurred. Water tupelo and bald cypress 
were least negatively affected of the four species 
by drawdown while eroded, and the most positive- 
ly affected by drawdown following sedimentation. 
However, while water tupelo can maintain itself 
following drawdown while eroded, it suffered the 
largest reductions of any species ‘due to erosion 
alone. (See also W88-09211) (Lantz-PTT) 
W88-09224 


NATURAL VARIATION IN STREAM AND 
WETLAND ECOSYSTEMS AND THE EFFECTS 


OF DEFENSE WASTE PROCESSING FACILI- 
TY CONSTRUCTION, 
J. N. Knox, J. H. K. Pechmann, and D. E. Scott. 
IN: Annual Report of Ecological Research at the 
Savannah River Ecolo; Laboratory. DOE 
Report SRO--819-17, (1986). p 91-96, 3 fig. 
rang 8 *Waste disposal, *Ecosystems, 
ta, *Construction, *Water — ef- 
fects, Wetlands, *Industrial wastes, Hy - 
—_ wt nary Ponds, Statistical studies, 

wth, Nuclear industry. 


In order to assess the im 


t of the Defense Waste 
Facility (D construction the 
Sun Bay am 


1985 the refuge ponds had begun 
promise in mitigating the im 
populations: 2292 juveniles of fiv 
produced in that year. The breeding success 
Fond at Rainbow Bay, Sun Bay, and 


juveniles. The community-level analyses revealed 
two important trends. First, the breeding success 

of all species combined is correlated with the 
=— of days a site holds water, and 


salaman success is explained 
by hydroperiod (p < 0.10 for four = five species). 
This is not true in anurans, in whic ‘ic tay of ole 
was not related to breedin ops by 

species (p > 0.10). (See Ws8-09211 if | porad 


PTT) 
W88-09227 


LARVAL FISH ASSEMBLAGES ALONG REAC- 
TOR THERMAL PLUMES IN A RIVERINE 
SWAMP SYSTEM, 

J..M. Aho, and C. S. Anderson. 

IN: Annual 5 of pps or Research a8 - 
Savannah River Ecolo; Laboratory. 

rege No. SRO-819-17, T1986). p 97-103, ate ‘ 


Descriptors: *Population dynamics, *Wetlands, 
*Ecosystems, *Water pollution effects, *Thermal 
na *Swamps, *Fish, *Larvae, *Nuclear re- 
Ind wastes, Water temperature, 
Light, it, Photoperiod, Rivers, Spawning, Eco! 
effects, Nuclear industry, Savannah River t. 


Environmental perturbations in the form of heated 
effluents and an erratic, fluctuating hydrologic 
regime allow study of the importance of abiotic 
factors on reproduction, in resident fishes of the 
extensive Savannah River Swamp System (SRSS). 
The points addressed were: (1) elevated 
water temperature affects the timing and phenolo- 
gy of larval fish recruitment; (2) If species-specific 
recruitment occurs at identical temperatures or 
whether fish in unimpacted areas occur at cooler 
temperatures because of additive photoperiod ef- 
fects; and (3) Whether reproductive activity and 
success depend on changes in water level. There is 
no simple temperature or photoperiod threshold 
governing reproduction, as timing varied between 
the habitats and the temperatures of appearance for 
the common taxa was not similar between sites. 





This supports the existence of fio cues con- 
Dhotoferiod are inflscatal, food =“ 
are influent ly or iene 
phyte growth, Sagres setywmre: a food supply om 
importance. The =e 


refuge 
» Geo a W88-09211) (Lente 
W88-09228 


WINTER ACTIVITY AND SURVIVAL OF CRO- 
CODILIANS IN THERMALLY ALTERED AND 
NON-ALTERED ENVIRONMENTS, 
ite ete sa haha 
— Report of Ecological Research at the 
River Ecolo Laboratory. DOE 
Report SE SRO--819-17, (1986). p 121-125, 1 fig. 


Descriptors: *Water — effects, *Thermal 
Ligon *Alligators, *Animal behavior, *Surviv- 


The American alli; population on the Savan- 
nah River Plant (S is exposed to much colder 
winters than ving in most other parts of the 


year, although Hot Arm individuals tend to be 
slightly more active during winter. However, reac- 
tor activities appear to play an important role in 

the types i activity displayed. Based 


oie to raise ly temperatures to 
levels. Commauin o oning to thermal 


from P-Reactor, tors in the Hot Arm most 
likely begin their daily activities with body tem- 
Geta beutee wean a and thus rarely bask. 
freezing weather alligators keep the tip of 
their er out of the water while extending the 
rest of their body into deeper and warmer water. 
A study was conducted to determine whether 
small alligators could exhibit this ‘icing behavior’, 
and to compare the responses of alligators, a tem- 
perate species, to those of a crocodilion, 
the spectacled caiman. Caimans are much less tol- 
erant of low temperatures than are alligators. 
Unlike alligators, caimans do not exhibit icing be- 
havior and Pauhe no attempt to use the water as a 
heat source. Alligators larger than 0.5 m apparent- 
ly tolerate freezing conditions better than do small- 
er individuals, especially young of the year. The 
smaller animals become frozen under the ice and 
die. A severe winter may kill many first- and 
second-year young, owing to their inability to 
maintain air holes. (Lantz-PTT) 
W88-09232 


— POLLUTION AND FISH PHYSIOLO- 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

A. G. Heath. 

CRC Press, Inc., Boca Raton, Florida. 1987. 245 p. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


: “Fish physiology, *Water pollution 
effects, *Toxicology, Environmental hypoxia, He- 
mato Bioaccumulation, Bi 


work on water pollution control. (Lantz-PTT) 
W88-09236 


ELEMENTS OF NATURAL ADAPTATION OF 
NATIVE BACTERIAL MACROCOSMS 
LOWING ORGANIC CONTAMINATION, 
— Technology, Inc., Chadds Ford, PA. 


Matson. 
IN: Proceedings of the Sixth National Symposium 
and — on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 358-365. 21 ref. 


Descriptors: *Soil contami *Saprophytes, 
*Adaptation, *Survival, * *Bacteria, 
*Water pollution effects, *Groundwater pollution, 
Paes exposure, tion, 


The natural adaptation of soil rye within 
the matrix of contaminated soil formations is in 
cone Sepasatilligne enka vile caleadin to-spae 
ral or synthetic inhibition. An acclimated micro- 
eoens: Wil tallow eurtaie toads, the intel tence. 
lum will to a stable surviving population. 
In the or leak situation, analogous results 
Ms wba ee ee Pl ay emt 
phytes to perish in toxic disequilibrium and to 
remain in a numerically reduced state. The surviv- 


damage to microorganisms is 
described. (See also W88-09283) (Alexander-PTT) 
W88-09313 


TOXIC TERROR, 

American Council on Science and Health, New 
York. 

For primary bibliographic entry see Field 5B. 
'W88-09359 


TOXICITY OF PESTICIDES TO FISH, 
Nagarjuna Univ., Nagarjunanagar (India). Dept. of 
Zoology. 

For primary bibliographic entry see Field 5B. 
W88-09397 


TOXICITY OF PESTICIDES TO FISH, 


Nagarjuna Univ., Nagarjunanagar (indi). Dept. of 
Zoology. 


Effects Of Pollution—Group 5C 


For primary bibliographic entry see Field 5B. 
W88-09398 


REHABILITATING DAMAGED ECOSYSTEMS. 
Volume I. CRC Press Inc., Boca Raton, Florida. 
1988. 192 p. Edited by John Cairns. 


Descriptors: *Cleanup operations, *Rehabilitation, 
oan pollution effects, Fg > amen — 

ater pollution treatment, etlands, vers, 
Streams, Fa egg a effects, ex wastes, Slurry 


eS = mines, Indiana, fornia, Illinois, 
Roni Dakow, Sali marth, Econytems, Wes 


Future management om ® for the rehabilitation 
of damaged ecosystems will be dramatically affect- 
ed by research opportunities in ecosystems that 
industry is charged with rehabilitating, or in dere- 
lict ecosystems where government must accept this 
responsibility since it is legally impossibie to assign 
responsibility to an individual or a private institu- 
tion. The y and rapidly deve! g field of 
restoration 


ecol has evolved to a sufficient 


riors in the government at whatever level of gov- 
ernment they represent; and (3) the research inves- 
tigators must derive sufficient new information to 
justify publication in a peer-reviewed scholarly 
journal. This volume addresses these research 
needs with chapters discussing: (1) synthetic ap- 
— to ecologi research; (2) river and 
stream restoration; (3) abandoned mines in 
and North Dakota: toward an understanding of 
revegetation; (4) reclamation and treatment of con- 
taminated land; (5) techniques for the creation of 
wetland habitat in coal slurry ponds; (6) evaluation 
of strip pits and ponds for physical manipulation to 
increase wetlands and improve habitat in south- 
western Indiana; (7) salt marsh restoration: lessons 
from California; (8) restoration and management of 
ecosystems for nature conservation in West Ger- 
many. (See W88-09449 thru W88-09458) (Lantz- 


W88-09448 


REHABILITATING DAMAGED ECOSYSTEMS. 
For primary bibliographic entry see Field 5G. 
W88-09457 


COMPARATIVE VULNERABILITY TO OIL 
SPILLS OF BEDROCK VERSUS SAND AND 
GRAVEL AQUIFERS, 

Maine Dept. of Environmental Protection, Augus- 
ta. 


P. Garrett. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlington, 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 773-783, 3 fig, 4 
tab, 11 ref. 


Descriptors: *Groundwater pollution, *Oil spills, 
*Permeability, *Bedrock, *Aquifer characteristics, 
Sand aquifers, Path of pollutants, Porosity, Leak- 
age, Sand. 


Most hydrogeologists have assumed that the high 

ility of sand and gravel deposits makes 
them most vulnerable to contamination, and thus in 
need of the greatest levels of protection. Evidence 
from Maine shows that fractured bedrock aquifers 
are more vulnerable. In this study of the 33 best- 
documented spills in Maine, only 5 did not con- 
taminate drilled wells in the bedrock aquifer. In 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


most cases, this was because there were no local 
drilled wells, or because the bedrock was —— 
ed by thick surficial deposits. Statewide, con- 
tamination of drilled wells by leaked petroleum is 
roportionately high. Furthermore, only a few 
ons or tens of gallons of petroleum product 
into the bedrock aquifer can cause a large 
volume of the aquifer to be contaminated by dis- 
solved components. This is in contrast to the situa- 
tion in sand and gravel deposits, into which thou- 
oe nh of gallons Lr product can leak before neigh- 
boring sand-point or dug wells are affected. Pum 
wells in the bedrock aquifer are y 
inte to contamination, because dissolved contami- 
nants are drawn towards them even though they 
may not be located downgradient of the spill site. 
But interconnectedness = caeaen determines 
which wells get hit. The 
all the above Phenomena fie 
f fractured bedrock — Low —, 
causes greater seepage velocities towards pumpin, 
wells, as well as greater distances of travel for 
water used in Sern ae Ee oe 
counts for smaller volume of spilled product 
pany tape can hold in storage, and which can 
be recovered from it. Policy recommendations 


bedrock aquifer deserves the greatest levels of 
protection. Indices of groundwater pollution po- 
tential, such as DRASTIC, should be revised to 


groundwater from contamination. (See 
09477) — 's abstract) 
W88-09520 


ZONATION OF MAYFLY NYMPHS AND CAD- 
DISFLY LARVAE IN THE ST. MARYS RIVER, 
Fish and Wildlife Service, Ann Arbor, MI. Great 


Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 2, p 227-233, 1988. 2 fig, 3 tab, 23 ref. 


Descriptors: *Water pollution effects, *Lakes, 
* Aquatic insects, Insects, Mayflies, Caddisflies, St. 
Marys River, Benthic fauna, Industrial wastes, 
Great Lakes, Larval growth stage. 


Sampling of benthos at 166 stations in the lower 
f 


river caonling from below Sault Ste. Marie, On- 
tario, to the head of Lake George, an area previ- 
ously identified by the International Joint Commis- 
sion as having been by industrial wastes. 
In three sections of the river progressively farther 
downstream from the degraded section, the aver- 
age numbers of mayfly nymphs increased from 36 
to 264 to 457 per sq m; and in three other nonde- 
sections of the river, the range was 127 to 
1 per sq m. Densities of caddisfly larvae were 
low (4 per sq m) in the degraded section of the 
river that was devoid of mayflies and ranged from 
7 to 101 sq m in nc sections. Average 
densities for all stations combined were 220 sq m 
for mayflies and 34 per sq m for caddisflies. (Au- 
thor’s abstract) 
W88-09556 


ANALYSIS AND FATE OF DIBENZOTHIO- 
PHENE DERIVATIVES IN THE MARINE EN- 
VIRONMENT, 

Centre National de la Recherche Scientifique, 
Brest (France). Lab. de Chromatographie. 

For primary bibliographic entry see Field 5B. 
W88-09568 


FOREST DAMAGE: CHARACTERIZATION OF 
SPRUCE NEEDLES BY PYROLYSIS FIELD 
IONIZATION MASS SPECTROMETRY, 
Fachhochschule Fresenius, Wiesbaden (Germany, 
F.R.). Dept. of Trace Analysis. 

H. R. Schulten, N. Simmlex, and H. H. Rump. 
International Journal of Environmental Analytical 


Chemistry IJEAA3, Vol. 27, pe 3, p 241-264, 
November 1986. tL fig, 3 tab, 65 6 

terium fur Forsc! und Technologie, Bonn-Bad 
Godesberg faa 0373836. 


Descriptors: *Ozone, *Plant , *Spruce 

trees, *Acid rain, *Water pollu’ fects, *Air 

ase effects, Forest, Gas "Decnteeaiie. 
spectrometry. 


age 


Needle tips of Norway spruce are investigated by 
direct probe pyrolysis field ionization mass 
trometry and Curie-point gas pry ays y/ 
mass spectrometry. obtained results are used 
to characterize the thermally stable plant constitu- 
ents and major macromolecular structures of 
spruce needles. The Aeneas = Se es, 
ozone-fumigated and acidic fog water treated 
spruce needles reveal the major differences be- 
tween the different samples. It is shown that 
ozone- degrades flavones and the lignin 
structure w! acidic precipitation changes the 
polysaccharides in damaged spruce needles. How- 
Slnhted Uy tae Sakesren Of cupariessenaly deaeeged 
y the patterns of experimentally 
. Sry tra needles alone. (Author’s abstract) 


EFFECTS OF ACID PRECIPITATION ON 
SEDIMENT DOWNCORE PROFILES OF DIA- 
TOMS, BACTERIAL D AND SUL- 
PHUR ISOTOPE RATIOS IN LAKES NORTH 
OF LAKE SUPERIOR, 

McMaster Univ., Hamilton (Ontario). Dept. of 


Chemistry. 

H. G. Thode, M. D. Dickman, and S. S. Rao. 
Archiv fuer Hydrobiolo; = Supplement AHBSA8, 
Vol. sand, 4. p 397-422, February 1987. 6 fig, 7 


. 


Descri tors: *Air pollution effects, *Sulfur diox- 
= * — lution effects, *Acid rain, *Lakes, 
*Diatoms, Bacteria, Sulfur, Water 

paluton, Lake sediments, Sediments, Geo! ; 

ulfur isotopes, Bacterial densities. 

Lakes with the largest downcore sulfur isotope 
shifts were those closest to the Algoma Ore Ltd., 
siderite-iron smelter in Wawa. The bedrock geolo- 
of two of the lakes located nearest the smelter 


though they were ex 
atmospheric sulfur 
Wawa releases perth Ps 1 
of sulfur og year). Those 
— the 

acidification ——— last fifty years were ones 

eee b 

k geology. 

a pot stimulated the production of its sulfur 
ing bacteria which in turn increased the relative 
concentration of isotopically light sulfur in its 
sulfur sediments. This was indicated by the large 
surficial population of sulfur reducing bacteria in 
lakes —- large inputs of sulfur. In these 
lakes, the surface sediments (0-2 cm) revealed a 
significant (p<0.05) shift to Sree ote os 
sulfur as a result of bacterial sulfate reduction. As 
expected, there was no correlation between the 
rate of lake acidification and the degree of upcore 
= toward isotopically light sulfur (A (Author’s ab- 


tract) 
W88-09592 


DEVELOPMENT OF THE ROTIFER COMMU- 
NITY STRUCTURE IN LAKE CONSTANCE 
DURING ITS EUTROPHICATION, 

Munich Univ. (Germany, F.R.). Zoologisches Inst. 
N. Walz, H. Elster, and M. Mezger 

Archiv fuer Hydrobiologie, Supplement AHBSA8, 
be. sa a. 4, p 452-487, February 1987. 7 fig, 3 
tab, 84 ref. 


Descriptors: *Water pollution effects, *Eutroph- 
ication, *Lakes, *Rotifers, *Aquatic populations, 
*Species composition, Plankton, Lake Constance, 
Population dynamics, Limnology, Seasonal varia- 
tion, Predation, Competition. 


In the course of eutrophication of Lake Constance, 
an increase of the rotifer abundance of more than 


two orders of magnitude was found. This increase 
took place between 1920 and 1963 as a direct effect 
of eutrophication and since that time, no quantita- 
tive changes were found. On the other hand, the 
1960s oe of plankton structure occurred as 
indirect consequences of eutrophication by the im- 
yee of Cyclops vicinus and Da galeata. 
altered structure manifested itself in a totally 
different seasonal development for which predato- 
ry-prey interactions with Cyclops vicinus and As- 
planchna lonta and competition ——— 
to Daphnia galeata are responsible. (Author’s 


stract) 
W88-09593 


IMPACT OF URBAN POLLUTION ON THE 
ZOOP' 


R. Arfi, and G. Patriti. 
Hydrobiologia HYDRB8, Vol. 144, No. 1, p 11-23, 
January 9, 1987. 11 fig, 6 tab, 26 ref. 


Descriptors: *Water pollution effects, *Environ- 
mental effects, *Municipal wastewater, * 
*Zooplankton, *Neritic environment, Outfall 
sewers, Wastewater outfall, Sampling, Species di- 
versity, Aquatic populations, Population dynamics, 
Crustaceans, Copepods, ae, Seasonal distribu- 
tion, Trophic level, France, Marseille. 


Sewage of Marseilles’ main outfall permanently 
pollutes a large coastal area centered around Cor- 
pe a Ie —- of the city. In order to study the impact 

liution on the zooplankton, more 
ya OF pon samples were collected between 1977 and 
1981, sev sampling strategies. Quantitatively, 


the study area showed rather sparse zooplankton. 
The more important populations were encountered 
near Cortiou, the non-perturbed ref 

with lowest abundance of organisms. Sampling 


sites located near the outfall are sometimes azoic. 
p naersatn the observed communities are not 
c istic of a heavily polluted environment, 
but correspond to an impoverished neritic commu- 
nity. In the ae polluted area, the community is 


te) 
Fatilierine’ and the meroplanktonic larvae are 
more frequently encountered in ‘clean’ water. 
Community structure is higher during the cold 
months than summer. The latter period frequently 
shows a disorganized zooplankton. In most situa- 
tions, the copepod Acartia clausi plays a minor 
role in the structural definition of the communities. 
The variations observed seem — independent 
of the parameters reflecting pollution intensity. 
Stress integration, in relation with the anterior 
community ‘history’ (intensity of contact with pol- 
luted water, trophic potential of the area) seem to 
be the main regulator factors. (Author’s abstract) 
W88-09620 


EFFECTS OF EXPERIMENTAL ACIDIFICA- 
TION ON A LOTIC MACROINVERTEBRATE 
COMMUNITY, 


ar Univ., Quebec. Dept. de Biologie. 

M. Allard, and G. Moreau. 
Hydrobiologia HYDRB3, Vol. 144, No. 1, p 37-49, 
January 9, 1987. 4 fig, 6 tab, 46 ref. 


Descriptors: *Water pollution effects, *Acid rain, 
*Stream biota, *Acid streams, *Acidic water, 
*Lotic environment, *Macroinvertebrates, *Eco- 
systems, Experimental design, Substrates, Benthos, 
Aluminum, Chemical properties, Species composi- 
tion, Species diversity, Population density, Aquatic 
insects, Oligochaetes, Nematodes, Hydrogen ion 
concentration, Animal physiology. 


Numerous studies have been performed to assess 
the effects of acidic precipitation on benthic inver- 
tebrates; unfortunately, these investigations have 
often produced conflicting results. Considering 





this, a study was conducted to assess, in controlled 
conditions the effects and mechanisms of acidifica- 


INVESTIGATION OF A _ TOXIC WATER- 
BLOOM OF MICROCYSTIS AERUGINOSA 
(CYANOPHYCEAE) IN LAKE AKERSVATN, 
NORWAY, 

Norges Veterinaerhoegskole, Oslo. Dept. of Food 


o— : 

K. Berg, W. W. Carmichael, O. M. Skulberg, C. 
Benestad, and B. Underdal. 

Hydrobiologia HYDRB8, Vol. 144, No. 2, p 97- 


103, January 20, 1987. 5 fig, 2 tab, 15 ref. 
USAMRDC Contract DAMD-17-83-C-4156. 


Descriptors: *Limnology, *Water pollution effects, 

*E hic *Drinking water, 

*Algae, *Cyanophyta, *Microcystis, *Toxins, Tox- 

— a Norway, Reservoirs, Bioas- 

hy, Peptides, Spatial distribu- 

thee, Temporal distribution, Chemical properties, 
Municipal water, Water supply. 


During the summer and fall of 1984 and 1985, the 
eutrophic Lake Akersvatn in southeastern 
Norway, used as a reserve drinking-water reser- 
pg was found to produce heavy water blooms of 
the colonial blue-green alga Microcystis aerugin- 
osa. Samples of the water Coons were found to be 
toxic using the mouse bioassay. No toxin was 
p assedlp r hahaeg vagy Sie gee ayes Foenn  o 
y. The toxic cells (minimum lethal 
dose & tT mg mg/kg body weight woul hen and ekg 
per ta wei 


oh pote phe 

it in mice) wed signs of poisonin; 
iereras soto acer karohe 
strains 


aeruginosa blooms and 
decid Oda pact of to woekd The 
toxin has chemical pro; similar to the cyclic 
heptapeptide capaetes or a South African M. aer- 
uginosa toxin. The toxin from Lake Akersvatn 
bloom material has a molecular weight of 994. The 
toxic bloom of M. aeru persisted from 
August to November in 1984 and reappeared in 
July of 1985. While water from Lake Akersvatn 
was not used - yas municipal water supply during 
this period, the presence of toxic blue-green algae 
in a drinking water reservoir indicates the need to 
develop monitoring and detection methods for 
toxic cells and toxins. (Author’s abstract) 
W88-09625 





AQUATIC OLIGOCHAETA IN SOME TRIBU- 
TARIES OF THE RIO DE LA PLATA, BUENOS 
AIRES, ARGENTINA, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Universidad Nacional de La Plata (Argentina). 
Inst. de Embrio 

C. Gluzman de Pascar. 

Hydrobiologia HYDRB8, Vol. 144, No. 2, p 125- 
130, January 20, 1987. 6 fig, 1 tab, 25 ref. 


Descriptors: *Water Pollution effects, *Bioindica- 
tors, *Stream biota, * animals, *Oli 
chaetes, Streams, Tributaries, Rio de la Plata, 
gentina, wastes, Industrial wastes, wastes, Pulp 
wastes, Food Bagger a Spe- 
cies composition, Tubificids, Tropical regions, 
Morphology. 


Buenos Aires Province has a rich net of rivers and 
tributaries 


stream, a cold-storage 
causes pollution. The littoral sediments were sam- 
pled bimonthly from November 1983 to June 1985; 


hae ngnifcatie o Raed in were rg 


Sies, Vasiants cocar in the 
po fy han 


PRIMARY PRODUCTION AND PIGMENTS IN 
THREE LOW ALKALINITY CONNECTED 
RESERVOIRS RECEIVING MINE WASTES, 
Instituto Nacional de Investigacao des Pescas, 
ee (Portugal). 

G. Cabecadas, and M yr 
Hydrobiologia HYDRES Me = Be p 173- 
182, January 20, 1987. 6 fig, 5 tab, 2 


“ *Water li tion effects, *Mine 
west — lu ceaaae 
ceva = yay chie peal, ‘Alkalinity, or be 
Chiovop: yll a, Tungsten, Pyrite, Ph 
Biomass, Photosynthesis, Ecosystems, Sediments, 
Carbon, Respiration, Phosphorus, Limiting factors. 


A comparative study of primary production and 
Pi its, conducted from April Fi9si to April 
Se. ary a chain of three low-alkalinity reservoirs 
situated in northern Portugal revealed significantly 
lower levels of chlorophyll (159 mg carbon/square 
m/d and 19.8 mg/square m as chlorophyll a, grow- 
py gue means) in the reservoir recei wastes 
rich in copper from a tungsten. pyrite mine. 
Tile conten eqpeiety ite Oo ckendan ob 
served in the uj reservoir which presents 
the highest values (09 mg C/aquare m/d and 55.2 
pa sees m) recorded in the system. Eventual 
fects of the mine discharge on phytoplankton 
biomass and photosynthesis, such as high turbidity 
and copper toxicity, are discussed. results 
indicate that the presence of —- is responsible 
for the alterations in the phytoplank' tom comment 
ty. The lakes exhibit sialon photosynthetic 
ity, indicating an adaptation to the relatively 
copper concentrations in water and sediments. Ex- 
periments carried out in the largest unpolluted 
reservoir show that the loss of carbon through 
ion is of major importance and they also 
indicate that phosphorus is one of the factors limit- 
ing phytoplankton productivity. (Author’s ab- 
stract, 
W88-09627 


REGULATION OF BLUE-GREEN ALGAL 
BUOYANCY AND BLOOM FORMATION BY 
LIGHT, INORGANIC NITROGEN, CO2, AND 
TROPHIC LEVEL INTERACTIONS, 
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Effects Of Pollution—Group 5C 


Michigan State Univ., East Lansing. Dept. of Fish- 
eries and Wildlife, 

For primary bibliographic entry see Field 2H. 
W88-09628 


IMPACT OF NUTRIENT ENRICHMENT AND 
ALKALINIZATION ON PERIPHYTON COM- 
= THE NEW JERSEY PINE BAR- 


Rutgers - The State Univ., Camden, NJ. Dept. of 
Biology. 

M. D. Morgan. 

Hydrobiologia HYDRB8, Vol. 144, No. 3, p 233- 
241, January 30, 1987. 2 fig, 5 tab, 33 ref. 


Descriptors: *Water pollution effects, *Environ- 
mental effects, *Nutrients, *Alkalinity, *Aquatic 
plants, * Ihytes, *Pine Barrens, Enrichment, 
Ecosystems, New Jersey, Urban drainage, Agricul- 
tural runoff, Stream biota, Watersheds, Hydrogen 
ion concentration, Nitrates, Species composition, 
Species diversity. 


Sieagerk ah eet naheginind devding- 
ment on stream Ihyton communities in the 
New Jersey es edit stat covsient we cee 
parison with communities in undeveloped areas. 
Watershed disturbance resulted in stream water 
— characterized by greatly elevated pH 
els and nitrate concentrations. A total of 53 
periphyton species were encountered in bimonthly 
samples over a one-year period in the three dis- 
turbed and three undisturbed study streams. Spe- 
cies richness was significantly greater in the dis- 
turbed streams based on three criteria: the average 
number of species per stream on each sampling 
occasion (disturbed — 6.3; undisturbed = 4.9), the 
average number of species per stream for the entire 
year (disturbed = 19.3; undisturbed = 16.0), and 


There appeared to be replacement 
of species characteristic of undisturbed Pine Bar- 
rens streams with species peripheral to the region. 
The expected effects of both elevated pH and 
nitrate were consistent with these results. (Au- 
thor’s abstract) 

W88-09630 


HEALTH EFFECTS OF DRINKING WATER 
CONTAMINANTS, 

American Water Works Association Research 
Foundation, Denver, CO. 

J. B. Mannion. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 102, No. 1, p 6-12, March 
1988. 10 refs. 


Descriptors: *Water supply, *Water pollution ef- 
fects, *Regulations, *Public health, *Population 
exposure, *Drinking water, *Pollutants, Risks, 
Carcinogens. 


In some cases the importance of minute concentra- 
tions of chemicals detected in drinking water sys- 
tems is a highly debatable issue with strong argu- 
ments on both sides. The author, who is uty 
Executive Director of the AWW Research Foun- 
tion, presents his own opinions and thoughts on 
of the problems associated with risk assess- 
ment, animal studies, and the ‘threshold theory’ of 
carcinogenicity. The questions raised by the paper 
are important to the industry because the regula- 
tory climate, as indicated by the various rules and 
tions, is in large measure a response to which 
evidence and philosophy is accepted by the regula- 
tors. (Author’s abstract) 
W88-09643 


EFFECT OF CRUDE OIL AND OIL SPILL 
CHEMICALS ON NITROGEN FIXATION IN 
THE CYANOBACTERIA NOSTOC SP., 

Alberta Univ., Edmonton. 

J. Marowitch, M. R. T. Dale, and J. Hoddinott. 
Environmental Pollution, Vol. 51, No. 1, p 75-83, 
1988. 4 fig, 1 tab, 18 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Descriptors: *Water pollution effects, *Oil spills, 

*Oil pollution, *Cleanup operations, * ts, 

*Nitrogen fixation, *Cyanophyta, *Nostoc, Nitro- 

gen bacteria, Oily water, Oil, Chemical 
wastes, Oil slicks. 


The effects of crude oil and three oil spill disper- 
sants (Corexit 9600, 9550, and 7664) on nitrogenase 
activity in the cyanobacteria Nostoc sp. were ex- 
amined. The addition of oil to Nostoc sp. cultures 
resulted in a catastrophic decline in nitrogenase 
activity with activity ceasing 7 h after treatment. 
The addition of a dispersant with the oil did not 
ameliorate this effect. Cultures exposed to 

its showed lower rates 
of nitrogenase activity than untreated cultures. 
Corexits 9600 and 9550 which both contain a hy- 
drocarbon solvent, formed emulsions when added 
to the cultures. These reduced the intensity of li . 
reaching the cells. However, it is unlikely 
dispersant concentrations of this magnitude eae 
occur in the field. At the lowest concentrations 
tested, which approximates the manufacturer’s rec- 
ommended application rate, the effects of the dis- 


=a to be negligible. (Author’s abstract) 


POPULATION DYNAMICS AND SECONDARY 
AN POPULA- 


aa Univ. (Nigeria). Dept. Dent. of Biological Sci- 


nA A. Oyenekan. 
Marine Biology MBIOAJ, Pope 95, No. 2, p 267- 
273, July 1987. 6 fig, 1 tab, 16 ref. 


Descriptors: *Water pollution effects, *Population 
dynamics, *Estuarine environment, *Polychaetes, 
*Secondary productivity, *Caulleriella, *Popula- 
tion density, Silt, Sediments, Capea, § Spatial distri- 
bution, Spawning, Life history studies. 


Between July 1978 and pe | 1980, the distribu- 
tion, ition dynamics and secondary produc- 
tion of uilerioila Caputer 4 St. Joseph, 1864, in 
Southampton Water, South England, were investi- 
gated. The distribution of the polychaete was relat- 
ed to the amount of silt and copper-content of the 
sediment, the highest densities occurring in sedi- 
ment containing 0 to 100% silt and le than $0 
copper. Breeding occurred at a low level 
onsen the year, sally arg the —— 
were over one year old, wi breeding 
tween May and ber. C. caputesocis in 
Southampton Water is monotelic, and oocytes 
measured 120 to 160 microns in diameter at spawn- 
ing. Unshed oocytes were resorbed. Annual sec- 
ondary production varied between 0.01 and 5.90 g 
C/sq alee and the (annual production) : (mean 
biomass) ratio of the species ranged between 0.84 
and 7.09. (Author’s abstract) 
W88-09666 


SEASONAL VARIATION IN MARINE PHYTO- 
PLANKTON AND ICE ALGAE AT A SHAL- 
LOW ANTARCTIC COASTAL 

R. A. Perrin, P. Lu, and H. J. Marchant. 
Hydrobiologia HYDRB8, Vol. 146, No. 1, p 33-46, 
March 10, 1987. 18 fig, 4 tab, 37 ref. 


Descriptors: *Eutrophication, *Plant ulations, 
*Seasonal variation, *Phytoplankton, en- 
vironment, *Algae, *Diatoms, *Ice algae, *Sea ice, 
Coastal waters, Shallow water, Antarctica, Chlo- 
rophyll a, Population density, Species diversity, 
Species composition. 


hytoplankton population near Davis, Vest- 
fold Antarctica was monitored throughout 
1982. Chlorophyll-a determinations and counts of 
living cells in both the water column and sea ice 
demonstrated a marked seasonality in phytoplank- 
ton abundance and species composition. From 
April to October, nanoplanktonic organisms con- 
tributed most of the chlorophyll-a in both the sea 
ice and water column. Blooms of diatoms occurred 
in May, November and December in the bottom of 
the sea-ice and in January and February in the 
water column. Phaeocystis pouchetii was dominant 
during December in the water column. Large 


numbers of dead diatoms were found in winter. 
a concentrations of nitrate, dissolved inorganic 
hate and dissolved silicate increased through- 
po year unti! December, when the concentra- 
tions of nitrate and silicate fell ly, followed a 
tion, The diversity of p “tthe er ergs 
tion. The diversity of phytop 
di the summer months. (Author’s re duane 
ws 8 


SENSITIVITY OF ASELLUS AQUATICUS (L.) 

AND PROASELLUS COXALIS DOLLF. (CRUS- 

TACEA, ISOPODA) TO COPPER, 

Naples Univ. AP adel Dipt. Genetica, Biologia 
ie e Mi 

M. de Nicola Giudici, L. Migliore, and S. M. 


Guarino. 
Hydrobiologia HYDRB8, Vol. 146, No. 1, p 63-69, 
March 10, 1987. 3 fig, 5 tab, 16 ref. 


Descriptors: *Water pollution effects, *Copper, 
*Crustaceans, * 


*Toxicity, * 
fate, *Asellus, eee any Median to 
Life cycle, Juvenile growth stage, Embryonic 
growth stage, Larval growth stage, Trace metals. 


The effects of copper on the life-cycle of two 


lapsed from the beginning of the ex 

the death of half Te indi individuals ‘Specie poe ica 
that females and males are differently sensitive in 
comparison with juveniles. The two species do not 
show differences in sensitivity in the range of 0.01- 
15 mg/L between adults and juveniles. Very low 
copper concentrations (0.005 mg/L) are ineffective 
on adult survival but strongly affect the early 
stages of life-cycle. From an ecological point of 
view this differential sensitivity suggests that ap- 
panuelly ineffective environmental contaminations 
ne SS Se ee ee 
a consequence, in an alteration of community 
structure. (Author’s abstract) 
W88-09669 


INFLUENCE OF LINDANE ON THE 


BOLISME RESPIRA’ 

AQUATICUS L.;: RELATICN CONCENTRA- 
TION - PERTURBATION), 

Paris-11 Univ., Orsay (France). Lab. de Zoologie 
et d’Ecologie. 

S. le Bras. 

Hydrobiologia HYDRB8, Vol. 148, No. 2, p 115- 
122, May 20, 1987. 4 fig, 3 tab, 15 ref. 


Descriptors: *Water pollution effects, *Lindane, 
Fear nae Fo . toxicity, *Isopods, *Oxygen 

ene repo Metabolism, Poisons, 
Weight, Po or edhe ic analysis, Correlation analy- 


The respiratory metabolism of Asellus aquaticus L. 
was investigated after a short-term exposure to 
lindane poisoning at 15C. After 48 h, oxygen con- 
sumption was individually recorded with a polaro- 
graphic method using a Clark electrode on a 
en radiometer. The average oxygen con- 

sumption by poisoned individuals is higher than 
controls at concentrations lower then 8 micro- 
, but decreases to become lower than con- 

trols at higher dosages. If the metabolism of indi- 
viduals is expressed as a function of weight, we 
find no significant correlations between weight and 
metabolism of poisoned Asellus, as opposed to 
controls. This result can be explained by the fact 
that poisoning intensity decreases with body 
weight at a given insecticide concentration, where- 
as metabolism increases as a function of weight. As 
a consequence there is apparently a lack or correla- 
tion between weight and metabolism amongst poi- 
soned Asellus at dosages higher than 2 micro- 
grams/L. However, if metaboli ni expressed as a 
metabolic ratio, a good correlation is observed 
between metabolism and weight of poisoned Asel- 
lus, the metabolic perturbation being significant at 
4 micrograms/L and higher concentrations. These 
results prompt us to conclude that, during the 
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initial step of intoxication, an increase of the 
oxygen consumption occurs under weak i 
conditions, while higher concentrations of insecti- 
cide give rise to a decrease in metabolism. (Au- 
thor’s abstract 

W88-09672 


PROTOZOAN Myer thre OF THE FLINT. 
RIVER - ECOSYSTEM 


LAKE BLACKSHEAR 
(GEORGIA, USA), 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 
For primary bibliographic entry see Field 2H. 
W88-09675 


EFFECTS OF LAND USE eon WATER 
CHEMISTRY, PARTICULARLY NUTRIENT 
ENRICHMENT, IN SHALLOW LOWLAND 
LAKES: COMPARATIVE STUDIES OF THREE 


IN SCOTLAND, 
— Univ. (Scotland). Dept. of Biological Sci- 
For Tor sulintiy bibliographic entry see Field 4C. 
'W88-09679 


INFLUENCE OF AGRICULTURAL PRAC- 
TICES ON THE BIOCOENOTIC STRUCTURE 
OF LIMNETIC PHYTOPLANKTON (INFLU- 
ENCE DES TRAITEMENTS PHYTOSANI- 
TAIRES SUR LES BIOCOENOSES DU PHYTO- 
PLANCTON LIMNIQUBE), 

Paris-11 Univ., Orsay (France). Lab. de Zoologie 
et d’Ecologie. 

J. Goacolou, and M. Echaubard. 

Hydrobiologia HYDRB8, Vol. 148, No. 3, p 269- 
280, May 30, 1987. 5 fig, 4 tab, 27 ref. 


Descriptors: *Water pollution effects, *Pesticides, 
*Agricultural runoff, *Phytoplankton, *Chloro- 
phil, *s *Species diversity, *Ponds, *Farm 

pe — Fertilizers, Chlorophyll a, Com- 


The diversity of phytoplankton and chlo- 
rophyll concentrations were used as a measure of 
fe: biomass in ponds located in agricultural areas 
pesticides and fertilizers are currently used 
and in natural meadows were peaticide spraying 
has never occurred. A comparison of the biocoen- 
otic structure of the primary producer in the two 
types of ponds shows conspicuous differences. 
speck) ae in ‘aprictioael coun pons UN ae 
pa ey oi area ponds (10 spe- 
cies). te the Sain ll levels are reduced in agri- 
cultural area ponds. These effects could be as- 
cribed to sccmaunahad by pesticides. (Author’s 
abstract) 
'W88-09682 


EFFECT OF RAINSTORMS ON HETEROTRO- 
PHIC BACTERIAL ACTIVITY IN A HYPER- 
TROPHIC AFRICAN LAKE, 

National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 2H. 
W88-09683 


MACROZOOBENTHOS OF THREE PENNSYL- 
non LAKES: RESPONSES TO ACIDIFICA- 
Lehigh Univ., Bethlehem, PA. Center for Marine 
and nvironmental Studies. 

P. T. Bradt, and M. B. Berg. 

Hydrobiologia HYDRB8, Vol. 150, No. 1, p 63-74, 
May 30, 1987. 3 fig, 7 tab, 63 ref. 


Descriptors: *Macrozoobenthos, *Benthic fauna, 
*Lakes, *Acid rain, *Acidic water, *Water pollu- 
tion effects, Littoral zone, Aquatic animals, Hydro- 
gen ion concentration, Insects, Midges, Pennsylva- 
nia, Amphipods, Mollusks. 


The littoral macrozoobenthos (MZB) of three 
northeastern Pennsylvania lakes was sampled sea- 
sonally from summer 1981 until summer 1983, to 
determine if any changes were occurring in re- 
sponse to acid deposition. In the acidified lake 





(total alkalinity < or = 0.0 microequi 
decreased from 5.5 in 1981 to 4.2 in 


HH €1) Chironomidse 
t but Odonata 
%) dominated wet 


van = hap 

were —v (43%) 

(18.6%) and Mollusca (12.7 
it. 


FISH PREDATION, LAKE ACIDITY AND 
COMPOSITION OF AQUATIC INSECT AS- 


SEMBLA 

Canadian Wildlife Service, Ottawa (Ontario). 

A enemy» ir 1. 
Hydrobiologia HYDRB8, Vol. Bos No. 3, p 193- 

202, July 30, 1987. Sfp 3 tab 33 


peg pes *Acid rain effects, Mer *Fish 
diets, *Lakes, *Acidic water, *Aq 


spe ts ae sig oi 
of no: 


structuring such aquatic insect assemblages, and is 
responsible for thar change coincident with lake 
acidification. (. abstract) 


W88-09694 


EFFECTS OF SHELLSAND ON WATER QUAL- 
OUT (EFFEKT 
OG 


URE), 
Fylkesmannen i Vesfold, Miljovernavd, Toensberg 
(Norway). F : 
For primary bibliographic entry see Field 5G. 
W88-09699 


BENTHIC ECOLOGY OF LOCH LINNHE AND 


imental Marine Biology 
a7. JEMBAM, Vol. 116, No. 2, p 99-134, April 
1988. 3 fig, 12 tab, 61 ref, 2 append. 

Descriptors: *Organic loading, *Water pollution 
effects, *Feeding patterns, *Invertebrates, *Fish, 
*Population density, Population dynamics, Aquatic 
populations, Bottom sediments, Nutrients, Poly- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


chaetes, Sediments, Industrial wastes, Pulp wastes, 
Benthic environment, Loch Linnhe, Loch Eil, Dis- 


nant polychaete worms. palmer erasing prod 


CARDIO-PHYSIOLOGICAL RESPONSES OF 
SOME SELECTED CLADOCERANS TO 
THREE COMMON POLLUTANTS, 
Ly on er Varghe Zoology. 

G. T. Tonapi, and G. 
Archiv fuer Hy retin AHYBA4, Vol. 110, 
No. 1, p 59-65, Teh 1st 3 fig, 1 tab, 12 ref. 


—— ‘Crustaceans, *Water pollution ef- 
fects, *Cladocerans, Cardiac rhythm, Animal phys- 
iology, Pollutants, Chemical properties, 

Phenols, Ammonia, Ponds. 


heart beats 
polletents of both dee:senes ware sovonded hy 
a _— activated tracer connect- 
micrometer. Each species 
cardiac wes An average 
showed that D. carinata is 
more susceptible to all three pollutants than the 
other two species. (Author’s abstract) 
W88-09749 


MONOAMMONIUM PHOSPHATE IN A DYS- 
Waterloo Unive (On ». Dona of Biol 

iniv. tario) t. iology. 
P. Chow-Fraser, and H. C. 
Archiv fuer H . Srobloiogic A AHYBAG, Mg 110, 
No. 1, p 67-82, July 1987. 5 fig, 6 tab, 33 ref. 


iptors: *Phytoplankton, *Water pollution ef- 

Phosphates, *Trophic level, *Limnology, 
“Chemical properties, Monoammonium phosphate, 
Nutrients, Growth, epg a, Biomass, 
Aquatic plants, Dystrophic Fertilizers. 


A dystrophic basin was enriched with low-level 
weekly additions of monoammonium phosphate 
over a two year and the measured summer 
average chlorophyll a concentrations obtained 
during the pre- and post-fertilization periods were 
with values predicted from documented 
relationships between chlorophyll a and phospho- 
rous loading, fertilizer loading, and total phospho- 
rous concentrations (spring and summer average 
values). Predicted chlorophyll a was 2 to 6 times 
higher than measured concentrations. Measured 
—_ lankton biomass concentrations were 1 to 6 
lower than those predicted from documented 
sonal, phosphorous ymass regres- 
sion equations. There was an inconsistent relation- 
ship between biomass and chlorophyll a between 
years; chlorophyll a was better correlated with the 
biomass of flag 


monas) than with biomass of all algal taxa. Of the 
48 phytoplankton taxa recorded, the biomass of 17 
were statistically higher, and 4 were statistically 
lower in the fertilized basin when compared to a 
control basin. Enrichment did not change the spe- 

cies a of the phytoplankton in the fertil 
ized basin; all species that benefitted from phos- 
phorous additions were already present in the basin 
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Effects Of Pollution—Group 5C 


prior to fertilization. The species that amassed the 
greatest increase in biomass was Tabellaria fenes- 
trata. Other taxa that showed an increase were 
Cryptomonas, Chroomonas, Ochromonas, Chro- 
mulina and Peridinium. The biomass of Synedra, 
Tetraedron, Sclenastrum and Psedokephyrion 
were statistically lower in the fertilized basin than 
in the control. (Author’s abstract) 

'W88-09750 


STUDIES ON THE ACUTE TOXICITY OF 
COPPER AND MERCURY ALONE AND IN 
COMBINATION TO THE COMMON GUPPY 
POECILIA RETICULATA (PETERS), 

Industrial Toxicology Research Centre, Lucknow 
(India). 

B. S. Khangarot, and P. K. Ray. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 110, 
No. 2, p 303-314, August 1987. 5 fig, 3 tab, 36 ref. 


Descriptors: *Water pollution effects, *Toxicity, 
*Copper, *Mercury, *Fish, Aquatic animal, Gup- 
pies, Animal physiology, Median tolerance limit, 
Lethal limit. 


The acute toxicity of copper and mercury to 
common guppy, Poecilia reticulata (Peters) was 
tested in hard water (Hardness-175 ppm as CaCO3) 
at 28 C. The salts were examined individually and 
in combinations. In the acute static bioassays, the 
96 hr LCSO values and their 95% confidence limits 
in ppm were 0.986 (0.73-1.33) for Cu and 0.026 
(0.019-0.0367) for Hg alone. Mixtures of Cu and 
Hg were additive in toxicity to common guppy. 
The Marking Additive Index and range were 
+0.25 (-0.37 to 1.17) at 48 hr and +0.2 (-0.45 to 
1.09) at 24 hr; since ranges overlap did not Cu-Hg 
mixtures were simply additive in toxicity to fish. In 
another experiment, concentrations were expressed 
in toxic units by taking them as proportions of 
LCS50 values. It was found that two toxicants had a 
simple additive effect. In stronger mixtures (e.g., 2 
and 5 toxic ye guppies died faster than would 
be expected from their resistance to the individual 
metal. (Author’s abstract) 

W88-09753 


INFLUENCE OF WASTEWATER DISCHARGE 
ON THE UPTAKE KINETICS OF DISSOLVED 
po rege MATERIALS BY MICROORGA- 
NISMS IN THE FRASER RIVER 


ESTUARY, 
BRITISH COLUMBIA, 
Tsukuba Univ. (Japan). Inst. of Biological Sci- 
ences. 
H. Seki, A. Otsuki, Y. Fukuyo, K. V. Stephens, 
and C. D. Levings. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 112, 
No. 1, p 55-65, March 1988. 2 fig, 2 tab, 26 ref. 


: “Microorganisms, *Estuaries, *Eu- 
trophication, *Metabolism, *Wastewater disposal, 
*Water pollution effects, *Environmental effects, 
*Fraser River Estuary, Bacterioplankton, Path of 
pollutants, Sedimentation, Silt, Municipal wastes, 
Organic matter, Estuaries, British Columbia, Com- 
parison studies, Marinas, Kinetics, Trophic level, 
Cycling nutrients. 


The effects of natural silts, marine discharges and 
organic municipal wastes were studied during 
summer 1986 in the Fraser River estuary, probably 
the most disrupted estuary on the west coast of 
Canada. The uptake kinetics of organic materials 
were examined. Effects of these pollutants on bac- 
terioplankton kinetics in the Fraser River estuary 
were compared with those of the Campbell River 
estuary, east coast of Vancouver Island, where 
very little organic waste is discharged. Hetertro- 
phic processes exceeded the autotrophic processes 
and were consistently important in the cycling of 
nutrients in this estuary. Attached bacteria on nu- 
merous silts in the water column were primarily 
responsible for cycling of organic materials. Turn- 
over rates for dissolved organic matter were as 
little as a few hours. (Author’s abstract) 

W88-09767 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


AMINO ACIDS AS A NITROGEN SOURCE OF 

Pipe OF OSCILLATORIA RUBESCENS 
D. C.: ECOLOGICAL SIGNIFICANCE, 

Polish Academy of Sciences, Mikolajki. Inst. of 

Ecology. 

For primary bibliographic entry see Field 2H. 

W88-09770 


ECOLOGY OF JACARE PEPIRA 


SOLO, DA AGUA E DA DESCARGA DE 
EFLUENTES SOBRE A QUALIDADE DA 
AGUA (SAO PAULO, BRASIL)), : 

Instituto de Pesca, Santos (Brazil). Secao de Lim- 


M. 4 Maier, M. Takino, and M. Tolentino. 
Boletim do Instituto de Pesca, Vol. 13, No. 1, p 
153-178, June 1986. 1 fig, 29 tab, 21 ref. 


Descriptors: *Ecosystems, *Rivers, *Jacare Pepira 

*Water quality, *Heavy metals, *In- 
dustrial wastes, *Domestic wastes, Physicochem- 
ical properties, Fate of Pollutants, Sugarcane, Cli- 
matology, b a= ture, Turbidity, Color, Optical 
properties, H, ion concentration, Conduc- 
tivity, Electrical properties, Alkalinity, Chloride, 
Silica, Phosphate, Ammonium, Nitrites, Nitrates, 
Iron, Dissolved oxygen, Magnesium, Manganese, 
Zinc, Nickel, Chromium, Cadmium, Copper, Lead, 
Arsenic, Silver, Sodium, Aluminum, Sulfates, 
Barium, Boron, Calcium, Brazil. 


To omety the influence of pollutants on the water 
q ality of the Jacare Pepira River (Sao Paulo state, 
srazil), the following parameters were measured: 
air and water temperatures, turbidity, color, pH, 
electrical conductivity, alkalinity, chloride, hard- 
ness, soluble silica, phosphate, ammonium, nitrite, 
nitrate, total iron, dissolved oxygen, oxygen satura- 
tion, magnesium, manganese, ziac, nickel, chromi- 
um, cadmium, copper, lead, arsenic, silver, sodium, 
aluminum, sulfate, barium, boron and calcium. 
Sampling was carried out near the Discharge of 
effluent from a sugarcane alcohol refinery and 
from a sugarcane brandy factory. The sugarcane 
brandy factory discharges its effluents on Bocaina 
Stream which also receives the domestic sewage 
from the city of Bocaina. The were 
taken monthly during two sugar cane harvests: 
from July to November in 1979 and 1980. The 
influence of these discharges on the ecosystem is 
not significant, permitting conditions close to the 
natural ones to be maintained. The water composi- 
tion seems more influenced by the physical envi- 
ronment (climate, rocks and soil) than by human 
activities. (See W88-09775 thru W88-09776) (Ham- 
mond-PTT) 
W88-09777 





AUTODEPURATION OF RIO GRANDE RES- 
ERVOIR (RIACHO GRANDE SP, BRAZIL) 


(RIACHO GRANDE SP, BRASIL) IONS DO- 
MINANTES E CLOROFILA A), 
—— de Pesca, Santos (Brazil). Secao de Lim- 


jogia. 
For peoacy bibliographic entry see Field 5B. 
W88-0977 


PHYTOPLANKTON POPULATION 
ICS AND CHEMICAL CTERISTICS OF 
THE SEDIMENTS OF THE SALIHIYAH 
RIVER, BASRAH, IRAQ. 

University Coll., Carditt "(Wales). Dept. of Plant 
Science. 

S. E. Antoine. 

Limnology (Berlin) LMNOA8, Vol. 18, No. 1, p 
69-82, September 1987. 2 fig, 4 tab, 45 ref. 


Descriptors: *Rivers, *Phytoplankton, *Population 
dynamics, *Sediments, *Water pollution effects, 
Chemical composition, Spatial distribution, Tem- 
poral distribution, Seasonal variation, Chlorophyll 
a, Irrigation effects, Seepage, Diatoms, Algae, Bio- 
mass, Organic matter, Nutrients, Metals, Nitrates, 


DYNAM- 


Phosphates, Calcium, Magnesium, Silica, Salihiyah 
River, Iraq. 


Spatial and temporal fluctuations of - phyto- 

ton and chemical characteristics of the Sali- 
hiyah River were investigated. Primary s pecbesti- 
ity, chlorophyll-a content and total algal counts 
showed marked spatial variation. The highest 
values were usually recorded at Station 2 due to 
the effect of i effluent disposal and of 
seepage 


of that site. They also showed a definite 
temporal fluctuation when 2 maxima were record- 
ed in spring and autumn and a minimum in winter. 
Productivity and chlorophyll-a values showed a 
y significant positive correlation with each 
other and an insignificant co: hag creer be apr 
giiytoe lankton count. Total biomass and all algal 
;~ny except the Pyrrophyta, showed a significant 
to highly it positive correlation with each 
other, pr pay een the total biomass, 
diatom and green algal populations. This indicates 
Coe Sears oe tole mewn fo at a 
Teint reported in the study 
aon are either indinane eof alpha- or awa. 
robity. Therefore, it was suggested that the Sali- 
hiyah River can be considered as alpha- to beta- 
mesosaprobic. Higher organic matter, nutrient and 
metal pases of the sediments were also recorded 
at Station 2. Their temporal fluctuations were at- 
tributed to the growth periods of benthic algae and 
rooted macrophytes. Organic matter, NO3-N, 
PO4-P, Ca and Mg contents showed a highly 
eae icant positive correlation with each other. 
confirms that the nutritional status of the 
sediments can be deduced from their or, 
tent. SiO2-Si was insignificantly corre with 
the other chemical variables but was highly posi- 
tively correlated with the algal counts indicating 
that the SiO2-Si content was determined by the 
Goon Se silica content. (Sand-PTT) 
8-09806 


con- 


NATURAL AND COMPULSORY BIOLOGICAL 
DRIFT IN A SYSTEM OF MOUNTAIN 
STREAMS UNDER UREA TOP-DRESSING OF 
THE WATER CATCHMENT AREAS, 

Bul, Academy of Sciences, Sofia. 

S. Kovachev, and Y. Uzunov. 

Limnologica (Berlin) LMNOAS8, Vol. 18, No. 2, p 
269-278, December 1987. 5 fig, 4 tab, 22 ref. 


Descriptors: *Streams, ‘*Mountain streams, 
*Catchment areas, *Urea, ertilizers, *Water pollu- 
tion effects, *Invertebrates, Ammonium, Biomass 
drift, Water quality, Water temperature. 


The impact of urea top-dressing of water catch- 
ment areas on the dynamics of the biological drift 
was investigated. The urea dressing at a norm of 
600 kg/ha created an ammonium concentration of 
29 mg/cu dm in the first hours, and after 24 h it 
dropped to 1-2 mg/cu dm. The diel dynamics in 
the control stream showed that the number of 
individuals remained relatively steady and the 
changes affected only the biomass, i.e. the lar 
individuals took part in the drift. Contrary to this, 
in the urea treated (experimental) stream both the 
number of individuals and the biomass were equal- 
ly affected and their values were the greatest at the 
beginning of the experiment. These observations 
were checked experimentally by simulated fertil- 
ization. By using the value ‘drift intensity’ (quanti- 
ty of organisms in 100 cu m/h) the rapid reduction 
of the drift scale was shown to parallel the passing 
of the concentration wave. Statistical evaluation of 
the impact of the different factors showed that the 
joint influence of water quantity and temperature 
are of the greatest importance for the drift scale, 
while the dressing factor is of importance for the 
number of individuals only. The effect of top- 
dressing is shortlived and easily overcome due to 
the considerable compensatory potential of the bio- 
cenosis. (Sand-PTT) 

W88-09807 


THE 


ge BIOTIC Bang OF 
COMMUNITY IN A SMALL ILLINOIS 


STREAM, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Fisheries and Wildlife Sciences. 
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For primary bibliographic entry see Field 7B. 
W88-09818 


ALKALINITY AND MAJOR ION BUDGETS 
pad A MASSACHUSETTS RESERVOIR AND 


TERSHED, 
——, Inst. of Tech., Cambridge. Dept. of 


Engineering. 
rh lanes hy TIOCAH, V 1. 33, 
Limnology and hoe (+) 
No. 2, p 174-185, March 1988, 10 fig, 4 tab, 30 ref. 


lution al *Reservoirs, *Wa 
adn Chatekinl porbertion, Mostyeteun, Cllaptes: 
properties, ystems, otro- 
soa lakes, Seasonal distribution, Bases, Weather- 


Cation exchange, Humic a Sulfates, 
Sulfur, Oxidation-reduction potential. 


A detailed field study of the major ion and alkalini- 
ty bud, rd os Reservoir and its forested 


rs: *Water pollution sources, *Water pol- 
tersheds, * *Alkalini- 


data Hons this Sligntropti reservoir eahibit Te- 
peating seasonal variability but no clear trend. The 
annual acid-base status of the system is predomi- 
nantly determined by the following terrestrial bio- 
geochemical processes: wet and dry acidic deposi- 
tion, production of base cations by mineral weath- 
ering or cation exchange, biological retention of 
nitric acid, and production of natural humic sub- 
stances. Although nitric acid ition was com- 
pletely neutralized by biological retention, meas- 
ured bulk sulfate deptaition could account for only 
about 5% of streamwater sulfate output; dry sulfur 
deposition estimated from throughfall enrichment 
accounts for an additional 40%. Monthly budgets 
show a strong seasonal sulfate sink in summer, but 
estimation of the magnitude of net biotic sulfate 
removal is confounded by evidence that the weath- 
ering of sulfur-containing minerals is significant. 
Watershed budgets suggest that increased sulfur 
deposition may cause a decrease in surface water 
alkalinity, possibly on an hang for Se sgitr ro 
basis, unless sulfate reduction and 
p= increase accordingly. ‘nears 2 's ‘sbetract) 
88-09844 


HYDROGRAPHY AND BUDGET OF DIS- 
SOLVED TOTAL NITROGEN AND DIS- 
SOLVED OXYGEN IN THE STRATIFIED 
SEASON IN MIKAWA BAY, JAPAN, 
Aichi wer sown Fisheries Experimental Station, 
eee (Japan) 

Suzuki, and Y. "inion. 
ia of the Oceanographical Society of Japan 
NKGKB4, Vol. 43, No. 1, p 37-48, February 1987. 
9 fig, 2 tab, 27 ref, 


Descriptors: *Nitrogen, *Coastal waters, *Eu- 
trophication, *Estuaries, *Dissolved oxygen, *Sea- 
sonal variation, *Model studies, *Cycling nutrients, 
*Water currents, *Hydrography, Salinity, Mikawa 
Bay, Japan, Upwelling, Density stratification. 


Distributions of salinity, dissolved total nitrogen 
(DTN) and dissolved oxygen (DO) were observed 
once a month throughout a year in Mikawa Bay, 
one of the most eutrophic bays in Japan. Supply of 
freshwater, DTN and DO from the land and pre- 
cipitation was estimated. Hydrography, circulation 
and ge ge of DTN and DO during the 
stratified iod were investigated simultaneously 
by a two-layered box model analysis dividing the 
bay into ae boxes. The two-layered circulation 
was confirmed. In the upper layer of the river 
mouth regions, a high production of particulate 
organic nitrogen (PON) due to the strong upwell- 
ing together with the river inflow was found. On 
the other hand, in the lower layer of the bay 
mouth region, a high deposition of PON due to 
weak upwelling and sometimes downwelling and a 
high decomposition of PON due to the inflow of 
DO abundant water were also found. The reason 
why the eutrophication is more severe in the east- 
ern part than in the north-western part of the bay is 
discussed. (Author’s abstract) 

W88-09863 





REED DECAY AT LAKE CONSTANCE (UN- 


Archiv fuer Hydrobiologie Supplement Vol. 76, 
bh No. 1/2, p 53-99, June 1987. 18 fig, 3 
tab, : 


: *Water pollution effects, *Lake Con- 
Fomelation tie *Eutrophication, *Aquatic plants, 
dynamics, on Aauetic habitats, Dissolved 

ao oxypn, Seasonal variation, Climate, 


surpon ot of the Lake Constance provoked 
increase of popeiaice dusty onde 

en Secnstioh of 0 teiceucotth Iadired saver 

hange between lake and reed belt. In the same 


Biotests indi that products of Cladophora de- 
composition are able to prevent the dev 
on a oahu ago 


tive substances percolated into the deeper layers of 
the anoxic shincahoees. (Author’s abstract) 
W88-09882 


LIMNOLOGICAL FEATURES OF A PUERTO 
RICAN RESERVOIR, 

Center for Energy and Environment Research, 
Mayaguez, PR. 

For primary bibliographic entry see Field 2H. 
W88-09885 


CYCLOPOID COPEPODS IN MARGINAL 
HABITATS; ABIOTIC ag OF POPULA- 
ANTHROPOGENIC 


Oslo Univ. (Norway). Dept. of Biology. 
For primary bibliographic entry see Field 5G. 
W88-09889 


PHYTOPLANKTON COMPOSITION AND DY- 
NAMICS IN THE RIVER MEUSE (BELGIUM), 
Facultes Universitaires Notre-Dame de la Paix, 
Namur (Belgium).Dept. of Biology. 

For primary bibliographic entry see Field 2H. 
W88-09891 


ECOLOGICAL INVESTIGATIONS ON CILI- 
ATES IN THE PERIPHYTO! 


he Landesanstalt fuer Wasserforschung, 
Wielenbach (Germany, F.R.). 

J. Bauer. 

Archiv fuer Hydrobiologie, Supplement AHBSA8, 
Me 71, No. 1, p 1-37, Nicce ier 14 fig, 6 tab, 50 


Descriptors: *Mountain streams, *Wastewater pol- 
lution, *Water pollution effects, *Bioindicators, 
Protozoa, feces effects, Biomass, Population 
exposure, Limno! Streams, Alpine regions. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


From September 1976 to January 1978 eran 
investigations were made on ciliates in periphyton 
eS een 
different types of waste water. The abiotic 
dunvel Gl poe eamanbeeminn waartine com: 
lyzed. The results should that the influence of the 
waste water on the Ihyton biocoenosis is less 
quantitative. The re- 
are good indicators for 
thithral zones ee 
W88-09893 ete ty 


BIOAVAILABILITY OF CHEMICALS IN 
WASTE PRODUCTS AND IN POLLUTED 


SOIL, 

MICON Environmental Consultants, Vught 
letherlands). 
og ee yh and M. J. Visschers. 


Toxico Environmental Chemistry 
= , Vol. is No. 4, p 245-258, 1988. 5 fig, 3 


Descriptors: *Path of pollutants, *Bi a, 
*Coal tars, *Hydrocarbons, Simuteies pull 

tion, *Eavironmental effects, *Soil x ree or 
=. a Toxicity, Daphnia, Chemical 


Environmental effects of complex mixtures of 
Sioencllabiiey Caetios on on aries > 
te) components toxic- 
ity of the ‘Croavallable’ concentrations. In many 
environmental studies bioavailability is not taken 
into account. Effects are related to overall concen- 
pene ayes, ys mga Bb serge magged 
concentrations. This leads to conflicting data 
environmental effects. pay Be meyer 
to use viscosity as a qualitative indication of the 
bioavailability of tarry tary Compeents at a sites. 


Furthermore an approach is 
the risk of available P. 


groundwater. The nx of groundwater are 
tion can be made visible by showing the total 


toxicity of the sample. The weighting lines are 
derived from quantitative structure-activity rela- 
tions for the aquatic toxicity of PAHs to ‘Daphnia. 
Cos abstract) 

W88-09907 


COMMON LOON REPRODUCTION AND 
CHICK FEEDING ON ACIDIFIED LAKES IN 
THE ADIRONDACK PARK, NEW YORK, 

State Univ. of New York, Syracuse. Coll. of Envi- 
ronmental Science and Forestry. 

K. E. Parker. 

Canadian Journal of Zoology CJZOAG, Vol. 66, 
No. 4, p 804-810, April 1988. 1 fig, 5 tab, 30 ref. 


Descriptors: *Acid water, *Lakes, *Loons, *Re- 
production, *Water birds, *Acid rain, *Water pol- 
ution effects, Mortality, Immature growth stage, 
Adirondack Mountains, Diets, New York. 


The effects of lake acidification on common loon 
reproduction were studied on a total of 24 Adiron- 
dack lakes from May through August in 1983 and 
1984. hed egy are plow > 10.5 to 179 ha; 
pH ranged from 4.65 to 6.77 and alkalinity from - 
66 to 111 microequivalents/L. Although loons 
nesting on small, low-pH lakes had a high fledging 
rate, possibly because of reduced disturbance or 
predation, no significant relationship (P > 0.10) 
was found between lake acidity status and loon 
reproductive success. No chick mortality could be 
attributed to lake acidification, but chicks on low- 
PH lakes were generally fed prey much smaller or 
a larger than those normally preferred. A 
nesting on a fishless lake fed aquatic insects to 


constantly ee 
times longer ig the chick compared with 
loons on lakes with fish. This pair, alternating 
pe Ent mage tg a ae rt 
occasions the nesting lake carrying a 
fish. Loons on the —— study lakes apparently 
a ae rt term, to food resource 
dep! associated with acidification. Despite 


Age ae 


Effects Of Pollution—Group 5C 


this, acidification creates potentially severe feeding 
problems for chicks by reducing prey diversity and 
quantity. (Author’s abstract) 

W88-09908 


BREEDING BIOLOGY OF TREE SWALLOWS 
IN RELATION TO WETLAND ACIDITY, 
Canadian Wildlife Service, Ottawa (Ontario). 

P. J. Blancher, and D. K. McNicol. 

Canadian Journal of Zoology CJZOAG, Vol. 66, 
No. 4, p 842-849, April 1988. 6 tab, 88 ref. 


Descriptors: *Reproduction, *Tree swallows, 
*Acid water, *Wetlands, *Eggs, *Acid rain, *Hy- 
drogen ion concentration, *Immature growth 
stage, *Water pollution effects, Dissolved solids, 
Organic carbon, Diets, Birds. 


The breeding biology of tree swallows (Tachycin- 
eta bicolor) was studied in relation to the pH, 
presence or absence of fish, and dissolved organic 
carbon concentration in 51 wetlands adjacent to 
nest boxes northeast of Sudbury, Ontario. Wetland 
pH was positively related to swallow clutch size, 
the total volume of rg Oe a clutch (clutch 
— the number of fledglings per 
and several measures of nestling size and 

zs. Swallows breeding near wetlands where 

were present laid earlier, but had smaller 

and clutch volumes and slower growth of primary 
feathers than swallows breeding near wet- 
lands. Organic carbon concentrations were qeeely 
related to the rep of 
results are discussed in relation to possible ‘ister 
nisms for the effects of wetland acidity on avian 
reproduction. (Author’s abstract) 
W88-09909 





EFFECTS OF ACID WATER ON SHELLS, EM- 
BRYOS, AND JUVENILE SURVIVAL OF 
PLANORBELLA TRIVOLVIS (GASTROPODA: 
PULMONATA): A LABORATORY STUDY, 

= Univ., Rochester, MI. Inst. of Biological 


RD. Hunter. 


Journal of Freshwater Ecology JFREDW, Vol. 4, 
No. 3, p 315-327, June 1988. 4 fig, 3 tab, 26 ref. 


Descriptors: *Acid rain effects, *Calcium, *Snails, 
*Water pollution effects, *Acidic water, *Hydro- 
gen ion concentration, Population exposure, Tissue 
analysis, Bioindicators, Reproduction, Ecological 
effects, Bioassay, Survival. 


Adults of the freshwater pulmonate snail Planor- 
bella trivolvis were maintained in aquaria at four 
pH levels of approximately 4.9, 5.9, 6.8 and 7.8. 
Adult mortality was moderate over 82 days and 
not related to the magnitude of pH reduction. 
Decrease in both shell calcium per unit tissue dry 
weight and shell calcium per unit maximum shell 
diameter were significantly reduced after 53 days 
of exposure to acid water such that for mean Ca/ 
mg, pH 4.9 = 5.9 < 6.8 < 7.8 and for mean Ca/ 
mm, pH 4.9 = 5.9 < 6.8 = 7.8. Empty (ashed) 
shells without a periostracum lost CaCO3 about 
4.6 times faster than did shells of live snails with 
periostracum intact. Fecundity per snail did not 
differ greatly from one pH treatment to another 
although at pH 4.9 the embryos deve' slowly 
and showed a high incidence (38.5%) of abnormal- 
ity compared to embryos reared at pH 7.8 (4.8% 
abnormality). Juvenile survival at pH 5.1 was poor 
with 100% mortality by day 43. At pH 6.6 and 7.5, 
9 and 15 individuals respectively were alive at day 
93, some of which were functional adults laying 
eggs. These experiments demonstrate that under 
laboratory conditions acidified natural water 
causes measurable snail shell erosion in adults, as 
well as embryonic abnormalities and increased ju- 
venile mortality. Extrapolation to natural popula- 
tions under stress due to acidification suggests that 
adult shell erosion; although unlikely to be a direct 
cause of death, provides an indicator of stress. A 
more serious threat to snail populations may be 
recruitment failure due to mortality of eggs and 
juveniles. (Author’s abstract) 

'W88-09930 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


AQUATIC MACROPHYTES OUTSIDE THE 
OLKILUOTO NUCLEAR POWER STATION, 
WEST COAST OF FINLAND, 

Finnish Centre for Radiation ‘and Nuclear Safety, 


Helsinki. 
J. Keskitalo, and E. Ilus. 
Annales Botanici Fennici ABOFAQ, Vol. 24, No. 
1, p 1-21, 1987. 9 fig, 5 tab, 68 ref. 


Descriptors: *Coastal waters, *Estuaries, *Thermal 
pollution, *Cooling water, *Thermal stress, *Nu- 
clear plant, *Macrophytes, *Temperature effects, 
*Population dynamics, *Water pollution effects, 
Species composition, Ecological effects, Limiting 
nutrients, Biomass, Spatial distribution, Vegetation, 
Population e: = rg eri erm Finland, Olki- 
luoto Nuclear 


The effect of thermal discharges on the macro- 
a ore was studied by SCUBA rice be and crete 
along permanent transects in the disc! bien 

off the Olkiluoto power station in 1975, 1977, 1979 
and 1982. Changes in the vegetation were exam- 
ined with the aid of rank, heterogeneity and simi- 
larity values, based on coverages and the species 
composition. Since the two units of the power 
station came into use in 1978 and 1980, the main 
factors affecting the vegetation close to the cooling 
water outlet have been the temperature increase, 
the physical stress caused by the strongly flowing 
water, and a local nutrient supply. In the outer 
a of the discharge area the most important 
factor seems to be the prolongation of the growing 
season resulting from the absence of ice in winter. 
Marked changes in the phytobenthos were record- 
ed in the immediate vicinity of the cooling water 
pig Myriophyllum spicatum had formed a dense 
and stand and most of the earlier species (e.g. 
Ihytes) had disappeared. Other species toler- 

pen of the strong warm water flow were Clado- 
phora glomerata, Enteromorpha ahineriana, Ecto- 
carpus siliculosus — Potamogeton pee. On 
some transects, Ruppia cirrhosa and Ceramium 
tenuicorne had increased. The total plant cover 
tended to increase and the heterogeneity along the 
depth gradient to decrease in the vegetation of the 
discharge area. On the whole, the zonation of the 
vegetation was weak during the study period. (See 
also W88-09939 and W88-09942) tatathor’ s ab- 


stract) 
W88-09938 


CARBON FIXATION OF PHYTOPLANKTON 
SPECIES IN COOLING WATER OF THE OL- 
KILUOTO NUCLEAR POWER STATION, 
WEST COAST OF FINLAND, 

Finnish Centre for Radiation ‘and Nuclear Safety, 


Annales Botanici Fennici ABOFAQ, Vol. 24, No. 
1, p 23-34, 1987. 8 fig, 2 tab, 28 ref. 


Descriptors: *Coastal waters, *Estuaries, *Nuclear 
powerplants, *Cooling water, *Phytoplankton, 
*Thermal stress, *Temperature effects, *Popula- 
tion dynamics, *Population exposure, *Water pol- 
lution effects, Species composition, Seasonal varia- 
tion, ment wn effects, Limiting nutrients, Bio- 
distribution, Vegetation, Finland, Pri- 
ce te a Olkiluoto Nuclear Plant, Dia- 
toms, Bothnian Sea, Flagellaks. 


The effect of thermal discharges from the Olki- 
luoto nuclear — station (Bothnian Sea) on the 
production of individual phytoplankton species 
was determined by track autoradiography in 1981- 
1982. During the early spring phase, in April, the 
production of the dominant Chaetoceros wighamii 
was stimulated by passage through the cooling 
system. In May the phytoplankton biomass was at 
its highest, but the cell-specific growth rates of the 
main species had decreased from April and the 
response to passage through the station was weak. 
In summer and autumn, the changes in the produc- 
tion of the per flagellates varied. A strong 
decline in the production after power station en- 
trainment was noted when the temperature of the 
discharged water reached 30 deg C and Crypto- 
monas, Pyramimonas and unidentified flagellates 
were dominant. Production tended to be smaller in 
the discharged water than in the intake water, 
when both were incubated at the ambient tempera- 


ture. Physiological injuries sustained by the cells 
during entrainment were compensated to some 
extent by the stimulative effect of the elevated 
temperatures in the discharge area. The total 
impact on the production can be beneficial or 
harmful, depending on the environmental condi- 
tions, — the species composition and successional 
stage o' Pemelenkian. (See also W88-09938 
and Wie 9982) (Au (Author’s abstract) 

W88-099: 


PHYTOPLANKTON IN THE SEA AREA 
AROUND THE LOVIISA NUCLEAR POWER 
STATION, SOUTH COAST OF FINLAND, 
Finnish Centre for Radiation and Nuclear ‘Safety, 
Helsinki. 

E. Ilus, and J. Keskitalo. 

Annales Botanici Fennici ABOFAQ, Vol. 24, No. 
1, p 35-61, 1987. 12 fig, 5 tab, 42 ref, append. 


Descriptors: *Thermal pollution, *Coolin 
*Thermal stress, *Coastal waters, *Phytop! mn, 
ee a *Water pollution effects, 
* Aquatic pay, *Plant physiology, Biomass, 
beac a, ove nutrients, Population dy- 
namics, Population exposure, variation, 
Eearaphisetions Limiting nutrients, Nutrients, Nu- 
clear powerplant, Finland, Species compositon, Sa- 
linity, Loviisa Nuclear Power Station. 


The effects of thermal discharges on the phyto- 
plankton were studied with the methods of Loren- 
zen and Utermohl in the Loviisa archipelago in 
1971-1982, Throughout the study period, the spe- 
cies composition was typical of oligotrophic areas 
off the southern Finnish coast. Due to —- 
increase of salinity and nutrients in the Gulf of 
Finland, the chlorophyll a concentration and bio- 
mass increased, and the species composition 
became more marine in character in the late seven- 
ties. After the first unit of the b pate station came 
into use in 1977, the increase of the average phyto- 
plankton quantities was greater in the area in 
which the ae water was discharged than in 
the intake area. The a in the species compo- 
sition were similar in the two areas. The warmed 
water did not cause significant alterations in the 
winter plankton, but seemed slightly to advance 
the start of the s; — phytoplankton phase in the 
discharge area. temperature rise had a stimula- 
tive effect on the phytoplankton during the grow- 
ing period. Nutrients, however, were a more im- 
portant regulating factor than temperature for both 
the chlorophylla concentration and phytoplankton 
biomass. (Author’s abstract) 
W88-09940 


VEGETATION AND ECOLOGY OF MESOTRO- 
PHIC AND EUTROPHIC FENS IN WESTERN 


FINLAND, 
Helsinki Univ. (Finland). Dept. of Botany. 
Pe aaery bibliographic entry see Field 2H. 


PHYTOPLANKTON IN THE SEA AREA OFF 
THE OLKILUOTO NUCLEAR POWER STA- 
TION, WEST COAST OF FINLAND, 

Finnish Centre for Radiation and Nuclear Safety, 
Helsinki. 

J. Keskitalo. 

Annales Botanici Fennici ABOFAQ, Vol. 24, No. 
3, p 281-299, 1987. 9 fig, 5 tab, 40 ref, append. 


Descriptors: *Nuclear werplants, *Cooling 
water, *Coastal waters, *Phytoplankton, *Temper- 
ature effects, *Population dynamics, *Population 
exposure, *Water pollution effects, Finland, Salini- 
ty, Diatoms, Chlorophylla, Species composition, 
Seasonal variation, Ecological effects, Limiting nu- 
trients, Biomass, Spatial distribution, Okiluoto Nu- 
clear Plant, Bothnian Sea. 


In 1972-1982 phytoplankton was studied by the 
methods of Lorenzen and Utermohl in the sea area 
that since 1978 has received cooling water from 
the Olkiluoto nuclear power station. Throughout 
the study period, the species composition was typi- 
cal of oligotrophic coastal waters of the Bothnian 
Sea. The diatom Chaetoceros wighamii usually 

predominated in spring and flagellates prevailed in 


summer. The chlorophyll a concentration and phy- 
toplankton Gomans (tooeh weight) increased in eee 
late seventies and early eighties, due to the 
increas of mares in the Balt Sea, ‘The thermal 
discharges advanced the spring biomass peak in 
discharge area by < or = 2 weeks, but did not 
otherwise change the seasonal rhythm. The dis- 


of diatoms derived from the benthos. However, the 
temperature rise did not markedly affect the total 
phytoplankton quantities in the discharge area. Nu- 
trients and salinity were the most significant fac- 
tors explaining changes in the bem a con- 
pa and total biomass. (See W88-09938 thru 
'W88-09939) (Author’s abstract) 

W88-09942 


TOXICITY OF INDUSTRIAL EFFLUENTS TO 
THE FRESHWATER CAT FISH MYSTUS KE- 
LETIU: 


Ss, 
Saint Xavier’s Coll., Palyamkottai (India). Dept. of 
Zoology. 
S. S. M. A. Raj, A. G. Murugesan, and M. A. 
Haniffa. 


Current Science, Vol. 56, No. 14, p 733-735, July 
1987. 1 fig, 1 tab, 12 ref. 


Descriptors: *Catfish, *Water pollution effects, 
*Bioassay, *Limnology, *Toxicity, Fish physiolo- 
gy, Industrial wastewater, Biological oxygen 
demand, Chemical — demand, Effluents, 
Fish, Distillery wastes, Textile mill wastes, Fish 
behavior, Mortality, Survival. 


Mortality of the cat fish, Mystus keletius was stud- 
ied as a function of resistance time at different 
concentrations of distillery and textile mill ef- 
fluents. No mortality was observed in the ccntrol 
fish. The behavioral response of the test fish varied 
in accordance with the concentration and t of 
effluent. Increase in concentration of luent 
caused behavioral changes such as erratic move- 
ments, increased opercular movements and rapid 
jerky movements. M. keletius died more rapidly at 
concentrations above 5% distillery effluent and 
10% textile mill effluent. The lowering concentra- 
tion in 120 hr LCSO values when compared with 
the 1 hr ones in both distillery and textile mill 
effluents suggests the decrease in resistance of M. 
keletius with increase in experimental time. The 
igher LCSO values at different intervals in textile 
mill effluent denote the greater resistance of M. 
keletius. The results clearly indicate that distillery 
effluent is comparatively more toxic than textile 
mill effluent. LCS0 in distillery effluent at different 
intervals ranged between 2.5 and 7% and the same 
in textile mill effluent ranged from 6 to 13%. 
Distillery effluent was 1.9 to 2.7 times more toxic 
than textile mill effluent when LC50 and LC84 
were considered and 2 to 2.8 times greater for 
LC16. When compared with the textile mill ef- 
fluents, the toxic effect in distillery effluent was 
greater due to its very high BOD, COD and the 
total dissolved solids but the comparative effect is 
more or less the same irrespective of percentage 
mortality. (Alexander-PTT) 
W88-09946 


RED TIDE IN SOUTHERN NORWAY CAUSED 
BY MASS ICE OF THE PLANK- 


OCCURREN 
TONIC A gg TIARINA FUSUS (RODT 


IESTRAND-MASSEFORE- 
KOMST Wt FLIMMERDYRET TIARINA FU), 
For primary bibliographic entry see Field 2L. 
'W88-09948 


WATER QUALITY CHARACTERISTI 
SOUTHEAST FLORIDA SEWAGE TREAT- 
MENT AND BIOEFFECTS LABORATORY, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

For primary bibliographic entry see Field 5D. 
'W88-09950 


DISTRIBUTION OF FLORA AND FAUNA IN 
AN AREA RECEIVING PULP MILL EF- 
FLUENTS IN THE BALTIC SEA, 





Stockholm Univ. (Sweden). Dept. of La 

H. Kautsky, U. Kautsky, and S. Nellbring. 

Ophelia OPHLAN, Vol. 28, No. 26 DP 139-155, 
April 1988. 6 fig, 41 ref. 


Descriptors: *Pulp wastes, *Benthic flora, *Water 

"Spatial dstibution, Species competion, PO. 
pat tion, Species composition, Pop- 

ulation dynamics, Coastal waters, aac ann 

wastewater, Toxicity, Biomass, go? a bee 

Aquatic habitats, Aquatic animals, F 

Food chains, Trophic level, Fish, eeatas envi- 

ronment. 


The quantitative distribution of macroscopic plant 
and animal species in the area receiving effluents 
from the sulfate pulp mill in Norrsundet, Bothnian 
Sea, is described. A-techniques were used to 
sample the bottoms. Close to the outlet turbidity 
and the load of cellulose fibres restrict species 
distribution, while in the intermediate area toxic 


. Green algae, 
peo Cladophora ae; ime have a very high 
biomass close to the pulp mill but this decreases 
further out and contributes only a few percent to 
ae ae phanrogans, owes nd Ted alga i 
ate area ams, mosses gae in- 

olds teste chins Gites enly in Oe ae 
area. peng Loon: vesiculosus and dominate at 
the unpolluted reference station. Animal biomass is 
dominated by Macoma balthica and Lymnaea spp. 
in the whole area. Hydrobia spp. and Gammarus 
app. contribute much to total animal biomass in the 
outer area Ww! insect larvae are important in 
the intermediate parts. There is a peerage for fish 
density to increase in the in te area. This 
may be due to the occurrence of some major food 
organisms in the littoral zone, with an even distri- 
bution of 4 species. Functional groups of animals, 
as reflected by trophic levels, are also evenly dis- 
tributed in the intermediate area. (Author's 's ab- 


stract) 
'W88-09952 


DENSITIES OF PROTOZOAN NANOPLANK- 

TON POPULATIONS IN INTERTIDAL 

COSMS: INFLUENCE OF OIL en’ uae. 

AND A SELF-IGNITING 

Nederlands Inst. voor Onderzoek der zen Texel 

R. P. M. Bak, and G. Nieuwland. 

Netherlands Journal of Sea Research NJSRBA, 

aa Zt No. 4, p 303-315, December 1987. 10 fig, 
re 


Descriptors: *Protozoa, *Intertidal areas, *Oil 
spills, *Cleanup operations, *Oil pollution, *Water 
pollution effects, Ecological effects, Species com- 
position, Population dynamics, Biomass, Coastal 
waters, —_ habitats, Trophic level, Zooplank- 
ton, Food its, Food chains, Netherlands. 


Population densities of small pelagic protists were 
studied in intertidal mesocosms. The mesocosms 
represented tidal flats of the adjacent Wadden Sea 

3 sets of environmental conditions: control, 
oil spill, and oil spill treated with a new type of 
cleaning agent (granular, self-igniting). There were 
obvious effects, such as the almost complete elimi- 
nation of ciliates and the reduced filtering by ma- 
crozoobenthos, upon the introduction of the pol- 
lutants in the experimental conditions. Within 3 
days, heterotrophic flagellate densities increased 
exponentially to return to pre-oil-spill levels in two 
weeks. Maximum densities of heterotrophic flagel- 
lates corresponded with a period of low bacterial 
numbers, suggesting that trophic coupling exists 
during the inactivity of filter feeders. Such a pat- 
tern did not exist for the autotrophic nanoplankton. 
The effects of the oil plus cleaning agent treatment 
were more pronounced than the effect of oil. The 
absence of fluctuations in population densities in 
the control mesocosm and the emergence of such 
fluctuation patterns under e: es conditions, 
with reduced activity of benthic filter feeders, indi- 
- that predation by the benthic fauna is a struc- 

factor for the heterotrophic nanoplankton in 
pe intertidal systems. (Author’s abstract) 
W88-09953 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


LEGIONELLA PNEUMO 

John Radcliffe Hospital, Wantionien (England). 
Dept. of waa. 
wn ey bibliographic entry see Field 5B. 


y 
Current Science CUSCAM, Vol. 57, a 4, p 195- 
197, February 20, 1988. 3 fig, 2 tab, 12 


a rs: *Water pollution effects, **Biocon- 
trol, *Water hyacinth, Aquatic weed control, *In- 
sects, *Industrial wastes, Water hyacinth, Fecundi- 
ty, Nutrition, Tissue analysis. 


Eichornia crassipes, commonly known as the 
water hyacinth, caw ly gree pe fafa Foam 
Sad at wae ee eee 
poe k this ook "Ot hich te N 
attac! w of w two species, Neo- 
ox pectaldiag, Uoamiecl ageum’ hone 2 epeates 
tro! ents. 
have been introduced in and a number of 
host ity studies have been carried out. 
Since gy Bypocard mee diy seme esperar hee 
quirements for luctive purposes, ects 
of various p Pee sory on plants may affect the 
insect species feeding on them. Therefore, the re- 
productive activity of Neochetina bruchi fed on 
water hyacinth plants grown in polluted water, 
rich in molecules, was studied. 
Water hyacinth plants were collected from two 
different polluted areas around Hyderabad. The 
are heavily contaminated with indus- 
trial effluents from nearby industries. The mineral 
eee of water hyacinth leaves from polluted 
water bodies predominantly showed the presence 
of magnesium, aluminum and calcium. The in- 
and sterol content of the leaves 
from polluted water bodies coupled with various 
inorganic minerals appeared to have resulted in an 
Passes an fecundity of the weevils. (Brock-PTT) 
'W88-09970 


IMPACT OF UREA TOP DRESSING OF 
FOREST WATER CATCHMENT AREAS ON 
THE BIOLOGICAL SUFFICIENCY AND 
WATER QUALITY IN MOUNTAIN STREAMS: 
Ill. MACROZOOBENTHIC PRODUCTION, 
— Academy of Sciences, Sofia. Inst. of 
Y. I. Uzunov, and S. G. Kovachev. 

Hivtesbichees, Vol. 30, p 62-80, 1987. 16 fig, 2 tab, 


Descriptors: *Mountain streams, *Forests, Catch- 
ment areas, *Benthic fauna, *Urea dressing, 
*Water pollution effects, *Eutrophication, *Path 
of pollutants, Water quality, Aquatic environ- 
ments, Streams, Ecology, Fauna, Biomass, Fertiliz- 
ers, Streams, Productivity, Bulgaria, Aquatic in- 
sects, Amphipods, Turbellaria. 


The effects of experimental urea top dressing of 
forest water catchment areas on macrozoobenthic 
productivity in Bulgarian mountain streams was 
examined. The annual production of the benthic 
communities within the studied stream system was 
assessed on the average at 58.6 g/sq m. It was 
lower in the tributaries (53.4 g/sq m) than in the 
main stream (60.9 g/sq m) where the maximum 
production (P) value was registered (77.6 g/sq m). 
The amphipod G. balcanicus (an average 40.1%), 
the representatives of Ep tera (14.8%), 
chopier (11.1%), Turbellaria (10.7%), and Tri- 
tera (9.8%), play a major role in the formation 
annual production. ite the fact that the 
proportion of single groups in the total production 
rom the experimental streams is lower than in the 
control streams, the treatment of water catchment 
areas did not influence directly the productivity of 
benthic ulations. The differences observed in 
the P values in the different points correspond to 
the level of the respective biomasses. There were 
no indications that production processes were dis- 
rupted. The established higher level of P in the 


experimental streams with respect to their control 
streams, however, has been interpreted as a result 
of the unfavorable effects of urea top dressing 
with the restructuring of the macrozoo- 

benthos and the lowering of species diversity and 
evenness in the community, as well as with the 
increasingly structure-determining role of one spe- 
cies or a mas wk ce in the production proc- 
ess. These secondary effects tele been explicitly 
neat in the experimental stream treated twice 
with urea in 1982 and 1983, while in the stream 
treated only in 1981, they are not so significant. 
Irrespective of the fact that the zoobenthic produc- 
tion in the experimental stream increased, phe- 
nomenon should be interpreted as an unfavorable 
effect from urea treatment of water catchment 
areas, for it is a direct consequence of the disrupted 
structure or; of benthic communities. The 
observation of such an ‘overproductivity’ 2 or 3 yr 
after treatment demonstrates the stricter and more 
extensive control by urea top dressing effects on 
stream zoocenoses. (Roseman-PTT) 
W88-09971 


a OF SEWAGE DUMPING ON MA- 
CROBENTHIC INVERTEBRATES IN THE 

JORDAN GULF OF AQABA, RED SEA, 

Jordanian Marine Science Station, Aqaba. 

N. S. Ismail, and J. Awad. 

Internationale Revue der Gesamten Hydrobiologie 

er Vol. 72, No. 2, p 225-234, 1987. 4 fig, 6 

tab, 21 ref. 


Descriptors: *Wastewater, *Water pollution ef- 
fects, *Wastewater , *Benthic fauna, *Ma- 
croinvertebrates, *Gulf of Aqaba, Red Sea, Water 
pollution, Invertebrates, Aquatic Animals, Jordan. 


There are two sewage outfalls along the Jordanian 
coastline of the Gulf of Aqaba. During 1982 and 
1983 a total of 328 core samples (0.01 sq m to a 
depth of 15 cm) were collected from the two 
outfalls, two control stations which resemble the 
outfalls in depth and sediment texture, and from 
two stations 100m on both sides of each outfall. 
Faunal analysis revealed that the total number of 
individuals, number of ——. species richness, 
and faunal similarities of macrobenthic inverte- 
brates were lower at the sewage outfall near the 
phosphate loading port than the control station 
during both collections. At the 100m stations, the 
numbers of individuals were generally higher than 
the sewage and control stations. The number of 
species, however, was highest at the control station 
and lowest at the sewage outfall. At the other 
sewage outfall, where the sewage effluent was 
discharged sporadically, no measurable effects on 
macrobenthic invertebrates were found. (Author’s 
abstract) 


W88-09996 
5D. Waste Treatment Processes 


1987 ANNUAL BOOK OF ASTM STANDARDS. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 7B. 
W88-08986 


1987 ANNUAL BOOK OF ASTM STANDARDS. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 5A. 
W88-08987 


COMMENTS ON EPA’S EFFLUENT LIMITA- 


JACA Corp., Fort Washington, 


PA. 
For primary bibliographic entry see Field SE. 
W88-09029 


HANDBOOK OF HAZARDOUS WASTE MAN- 
AGEMENT FOR SMALL QUANTITY GENERA- 
TO 


RS, 
For primary bibliographic entry see Field SE. 
W88-09030 





Field 5--WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


STABILIZATION AND ISOLATION OF LOW- 
LEVEL WASTE DISPOSAL SITES, 

Rockwell International, Richland, WA. Rockwell 
Hanford Operations. 

For primary bibliographic entry see Field SE. 
W88-09037 


ANAEROBIC FLUID-BED TREATMENT OF 
COAL CONVERSION WASTEWATER, 
Illinois Univ. at Ticesadhasaden tee Dept. of Civil 


T Suidan, J. T. Pfeffer, G. F. Nakhala, and U. 


a Ti : 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011218. 
Price codes: A02 in paper copy, ‘A01 in microfiche. 
1987. 7 p 1 fig. Contract No. DE-FG22- 
86PC90514. Report No. DOE-PC-90514-T3. 


Descriptors: *Wastewater a *Industrial 
wastewater, *Fluidized bed process, *Anaerobic 
digestion, *Activated carbon, WModel studies, De- 
tention time, Performance evaluation, Adsorption, 
ak Goa ee treatment, Mathematical 
ion, Biodegradation, Organic 
compounds, a Cresols, Acetic acid, Coal. 
The effects of hydraulic detention time and the 
schedule of granular activated carbon (GAC) re- 
placement on the treatment of a coal conversion 
wastewater in an anaerobic fluidized-bed granular 
activated carbon (GAC) reactor were examined by 
experimental and modeling strategies. Two ex- 
panded-bed GAC anaerobic reactors were operat- 
ed at es hydraulic detention times of 1.0 
and 0.5 days (reactors 1 and 2, respectively). The 
wastewater fed to the reactors included phenol, 
acetic acid and o-cresol as model compounds of a 
real coal conversion wastewater. A mathematical 
model of the expanded-bed GAC anaerobic reac- 
tor was developed that incorporated the various 
interactions that occurred in the process such as 
biodegradation, adsorption only GAC, and the 
regular replacement of reactor GAC with virgin 
media. The calibrated model was used to analyze a 
vast volume of experimental data on the treatment 
of coal gasi ion wastewater and refinery sour 
stripper bottoms using fluidized bed GAC anaero- 
bic reactors. The rate of increase in the effluent o- 
cresol concentration from reactor 1 was much 
slower than that of reactor 2 which indicates the 
effect of hydraulic detention time on non-steady 
state performance. The replacement of the reactor 
GAC with virgin carbon was found to remove a 
considerable amount of phenol and decrease the 
ome cent conversion of the degradable COD. The 
geneous solid diffusion model was fitted to 
the experimental batch test results. It was found 
that the initial adsorption rate is rapid but slows 
significantly afterwards. Attempts are being made 
to consider the pores in the carbon to be twofold in 
nature, and therefore, two different sets of surface 
diffusion coefficients are being investigated. The 
effect of the effluent o-cresol concentration on 
reactor performance will be assessed by comparing 
the two reactors with a third reactor currently 
treating phenol and acetate only with the same 
GAC replacement rate as reactors 1 and 2. 
(Geiger-PTT) 
W88-09038 


PHOSPHATE REMOVAL FROM EFFLUENTS, 
National Inst. for Water Research, Pretoria (South 
Africa). 

W. V. Alexander. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-225637. 
Price codes: E04 in paper copy, A01 in microfiche. 
1985. 20 p, 5 fig, 14 ref. 
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*Waste disposal, Phosphorus, Chemical treatment, 
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Land disposal, Fatty acids, Sludge fermentation, 
— South Africa, Reeds, Effiuents, Biofiltra- 


An overview of the existing state of the art of 
phosphorus removal from e uents is given with 
emphasis on new developments in the field and 


how they effect the design of phosphorus removal 
installations. Biological, chemical, and reedbed 
processes are reviewed. Aci ter is the pre- 
dominant species with the ability to accumulate 
poly-phosphate (poly-P). Poly-P organisms grow 
referentially on lower fatty acids as substrate. 
Primary setting tanks have been used to promote 
— wer fatty acid production through fermentation. 
City Council of Johannesburg, South Africa, 
es done a great deal of work in the ~ hr yeorns 
of their biological nutrient removal plants. A 
disadvantage in ye per primary sludge a 
mentation .* that addition of high concentra- 
tions of lower fatty acids to the anaerobic zone 
appears to give rise to the growth of filamentous 
organisms in the plant with resultant sludge bulk- 
ing. Some options for handling ———— 
sludge are: fixing with lime before discharge to the 
dewatering beds; thickening by dissolved air flota- 
tion or gravity peer argh and stripping of phos- 
phorus prior to entering the digester for further 
anaerobic digestion or treating chemically the di- 
gester supernatant. Chemical removal of dissolved 
phosphorus from supernatants may be accom- 
plished by metal salt dosing, lime dosing, biofiltra- 
tion, activated sludge, and calcium phosphate crys- 
tallization. The removal of phosphorus by 
eco eg is described. Working reedbeds for re- 
ving phosphorus at the Mpophomeni Sewage 
Works i in Kwa Zulu, the Grootviei Power Station, 
and the NIWR Experimental Facilities at Daspoort 
are described along with a reedbed for dewatering 
hosphorus rich waste activated sludge. (Geiger- 
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WASTEWATER STABILIZATION PONDS: 
PRINCIPLES OF PLANNING AND PRACTICE, 
bata a Health Organization, Alexandria (Egypt). 

Regional Office for the Eastern Mediterranean. 
World Health Or, tion, Alexandria, Egypt. 
WHO EMRO Technical Publication No. 10. 1987. 
18 fig, 6 tab, 48 ref, Append, Annex. 


Descriptors: *Wastewater treatment, *Wastewater 
facilities, *Biological treatment, *Stabilization 
ponds, *Design criteria, Management planning, 
*Arid lands, *Technology transfer, Mediterranean 
region, Water reuse, Wind, Temperature, Bacteria, 
Algae, Light, Optimization, Costs, Operations, 
Maintenance, Ponds, Construction methods, An- 
aerobic digestion, Developing countries, Land 
costs. 


This book on wastewater stabilization — is 
intended to provide information useful for both 
large and small communities in the eastern Medi- 
terranean region. The effluent from a well-de- 
signed pond can be discharged into local water 
bodies without polluting them and it also can serve 
as a valuable resource in irrigation or fish culture. 
If inexpensive land is available, wastewater stabili- 
zation ponds are the cheapest and most effective 
means of treating communal wastewaters, Short- 
age of land is not usually a problem in the coun- 
tries of the eastern Mediterranean. The pond sys- 
tems make use of sunlight, wind, temperature, and 
bacterial and algal — to produce a reusable 
effluent. The task of the pond designer is to opti- 
mize the interaction of these factors. The operation 
and maintenance of the ponds requires minimal 
operator skills and running costs, making them 
particularly suited for developing countries. This 
book is divided into two parts: the first part is 
intended for national and local administrators and 
decision makers who must choose between com- 
peting systems of wastewater treatment, whereas 
the second part is intended for persons involved in 
making the preliminary designs on which cost esti- 
mates are based. A worked example and simple 
methodology to help the designer are included. 
Among the specific topics covered are the follow- 
ing: factors affecting the performance of treatment 
ponds; pond failure; factors related to facultative 
— in warm regions; wastewater treatment in 

ot and arid regions; upgrading pond effluent; 
pond construction, lining, and appurtenances; pond 
installation and equipment; operations, mainte- 
nance, and safety; management; and design of an- 
aerobic ponds, fecultative ponds, and maturation 


=. (Rochester-PTT) 
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REMEDIAL PROGRAMS FOR GROUND- 
WATER SUPPLIES CONTAMINATED BY GAS- 
OLINE, 


For primary bibliographic entry see Field 5G. 
W88-09134 


TREATMENT TECHNOLOGY FOR REMOVAL 
OF DISSOLVED GASOLINE COMPONENTS 
FROM GROUND WATER, 

R. D. Allan, and C. S. Parmele. 

IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thington, OH. 1983. p 51-59, 14 fig, 1 tab, 6 ref. 


Descriptors: *Groundwater pollution, *Water pol- 
lution treatment, *Water treatment, *Activated 
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ations, Evaluation, Air stripping, msg Ur 
Steam regeneration, Activated carbon, Aromatic 
compounds. 


This paper describes an evaluation, conducted by 
the American Petroleum Institute (API) and IT 
Enviroscience (ITE), of activated carbon adsorp- 
tion and air stripping (or a combination of these 
technologies) for treating groundwater containing 
dissolved gasoline components. The adsorption ca- 
—_ of two activated carbons, Witcarb 950 and 
iltasorb 400, were compared. Witcarb 950 was 
chosen for subsequent experiments because of its 
superior handling and operational qualities. Use of 
a pretreated feed preparation was found superior 
to synthetic feeds because it was judged to be more 
representative of real world conditions. Effluent 
sample quality on regenerated carbon was found to 
be much better at 6 ft than at 3 ft. For regenera- 
tion, a total of seven cycles were run on a single 
sample of Witco carbon at a hydraulic loading of 7 
gpm/sq ft. The carbon was then regenerated with 
steam for three successive runs. These runs 
achieved a stable working capacity at 0.11 g total 
organics of interest (TOI)/g carbon, approximately 
75% of the virgin loading. These results suggested 
that regeneration within steam at the proper condi- 
tions can result in a viable process, providing stable 
working capacity of the carbon and good effluent 
quality. The air stripping apparatus consisted of a 
1-1/2 in diameter glass column filled with 1/4-in 
nominal diameter berl saddles to a depth of 22 in. 
Based on the experimental results of this project, 
both carbon adsorption and air stripping are effec- 
tive in removing aromatic gasoline components 
from ground water. Air stri ipping is also effective 
in removing — t-butyl ether (MTBE), but 
neither technology is capable of removing t-butyl 
alcohol (TBA). (See also W88-09129) (Friedmann- 
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TREATMENT ALTERNATIVES EVALUATION 
FOR AQUIFER RESTORATION, 

For primary bibliographic entry see Field 5G. 
W88-09141 


DESIGN, OPERATION AND RESULTS OF A 
PILOT PLANT FOR REMOVAL OF CON- 
TAMINANTS FROM GROUND WATER, 
Weston (Roy. F.) Inc., Concord, NH. 

For primary bibliographic entry see Field 5G. 
W88-09143 


OIL SPILL CHEMICAL DISPERSANTS: RE- 
SEARCH, EXPERIENCE, AND RECOMMEN- 
DATIONS. 

American Society for Testing Materials, Philadel- 
phia, PA. 

For primary bibliographic entry see Field 5G. 
W88-09183 


GROUNDWATER TREATMENT TECHNOLO- 
Y 


GY, 

DETOX, Inc., Dayton, OH. 

For primary bibliographic entry see Field 5G. 
W88-09238 





FIXED-FILM BIOREACTOR TO TREAT 

TRICHLOROETHYLENE-LADEN WATERS 

FROM INTERDICTION WELLS, 

Oklahoma Ban Norman. Environmental and 

Ground W 

B. H. Wilson, hy <= M. V. White. 

(ee —— = the sai Songs re oath ag 
Ground Water M 


Monitoring ig Ohio. May 
cet iee 1986. National Water Well Association, 
Dublin, OH. 1986. p 425-436. 1 fig, 3 tab, 13 ref. 
EPA Agreement CR81 1146 and USAF Interagen- 
cy Agreement RW57930615-01-1. 
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carbons, * ey ool *Groundwater pollution, 
*Bi Microorganisms, Fate of pollut- 
ants, Aquifers, Design criteria, Water quality, 
Economic — Microbiolo- 
= studies, Groundwater, Trichloroethylane, 
richloroethane, Air stripping, Propane, Perform- 
ance evaluation. 


treatment, 
wastewater 
lorinated hydro- 
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Water from interdiction wells must have trichlor- 
oethylene and 1,1,1-trichloroethane removed 
before disposal into sanitary sewer systems or rein- 
jection occurs. This paper discusses a laboratory 
scale pro’ of a biological treatment system 
more cost iently than those currently used. 
The design is concurrent flow through coarse sand 
of water containing trichloroethylene and 1,1,1- 
trichloroethane and air enriched with propane or 
natural gas. Concurrent flow is used to prevent 
stripping of trichloroethylene or 1,1,1-trichloroeth- 
ane and generating a contaminated air stream. The 
sand was exposed to propane to enrich for orga- 
nisms that oxidized gaseous alkanes. These orga- 
nisms have an enzyme that will oxidize and dech- 
lorinate halogenated compounds along with the 
alkanes. Previous work by this author using an 
unsaturated column showed extensive trichloroeth- 
ylene removal with carbon dioxide confirmed as 
the product of degradation. Other workers have 
demonstrated a similar removal of 1,1,1-trichlor- 
oethane supported on propane. In the bioreactor 
the metabolism of 20 mg of propane per liter of 
water treated reduced the concentration of trich- 
loroethylene an order of magnitude. For reasons 
that are unclear 1,1,1-trichloroethane was not re- 
moved in our bioreactor. (See also W88-09283) 
(Author’s abstract) 
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FIELD DEMONSTRATION OF ENHANCED 
BIORECLAMATION, 

FMC Corp., Princeton, NJ. Aquifer Remediation 
Systems. 
For primary bibliographic entry see Field 5G. 
W88-09318 


TEMPERATURE EFFECTS ON PACKED AER- 
ATION TOWER PERFORMANCE, 

Geraghty and Miller, Inc., Oak Ridge, TN. 

P. D. Kuhimeier. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 592-607. 5 fig, 2 tab, 4 ref. 
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Air stripping tower efficiency and tower hydraulic 
characteristics are strongly dependent on the water 
and air see, tures. As the water tempera- 

ture di both ih Henry’ *s constants and mass trans- 
fer jients decrease, making removal by strip- 
ping more difficult. In areas of the country where 
wide variances of temperature are common, system 
design for year around operation becomes more 
difficult. For example, if air and water tempera- 
tures of 20 deg C each decrease in the winter 
months to -12 C and 5 C respectively, the height of 
the required tower could increase three fold. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Fence do constant for most volatile hydrocarbons 
been shown to increase threefold for every 
10 C temperature rise. A series of pilot tests were 
conducted on a wastestream of constant water 
ee 

lormances. Influent water was 


Oa83) CAuthor’ abstract) 
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po one ge HIGH-EFFICIENCY AIR 
STRIPPER RECOVERY WELL NET- 
WORK FOR REMOVING VOLATILE ORGAN- 
IC CHLOROCARBONS FROM GROUND 
WATER, 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Plant. 

For oe bibliographic entry see Field 5G. 


CASE HISTORY - TREATMENT OF CON- 
TAMINANT GROUND WATER USING ELE- 
VATED TEMPERATURE AIR STRIPPING, 
Rexnord, Inc., Milwaukee, WI. Corporate Re- 
seen and Development Group. 

A bibliographic oan see Field 5G. 


ALTERNATIVE SEWER SYSTEMS. 
Water Pollution Control Federation, Alexandria, 
VA. 


Water Pollution Control Federation, Alexandria, 
Virginia. Manual of Practice No. FD-12, 1986. 105 
Pp. 


Descriptors: *Sewer systems, *Wastewater collec- 
tion, *Sewers, Costs, Economic aspects, Mainte- 
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The purpose of this document is to provide guid- 
ance to engineers and regulatory and local officials 
who are contemplating the use of or who are 
responsible for the management of alternative 
wastewater collection systems. systems have 
been devel over the past two decades to pro- 
vide cost-effective wastewater collection in areas 
of lower population density where conventional 
sewers may be prohibitively expensive and on-site 
wastewater treatment and systems techni- 
cally infeasible. For example, in very small com- 
munities in which downhill slopes lead to treat- 
ment sites and there is minimal operation and main- 
tenance capability, a small-diameter gravity (SDG) 
sewer system should be considered. Similarly, in 
small communities where the optimum treatment 
and disposal facilities are to be located at an eleva- 
tion higher than the community, a septic tank 
effluent pump (STEP system is a logical candidate. 
In small fringe areas which are at low elevation in 
relation to a larger conventional sewer, a grinder- 
pump (GP) system could possibly be the optimum 
choice. In relatively flat areas with reasonably 
dense suburban development, vacuum sewers 
should be considered as a potential solution. Com- 
binations of alternative sewers are also feasible as a 
cost-effective solution. SDG and STEP systems 
have been combined with excellent results. Combi- 
nations of GP, conventional gravity, and vacuum 
systems are also used. The design engineer must 
consider not only each alternative sewer, but com- 
binations which use the inherent advantages of 
compatible systems. (Lantz-PTT) 
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CHEMICAL AND TOXICOLOGICAL ASPECTS 
OF SUPERFUND SITE CLEANUP. 

ENVIRON Corp., Princeton, NJ. 

For primary bibliographic entry see Field 5G. 
W88-09376 


SURVEYS OF REMEDIAL ACTIONS AT SU- 
PERFUND 


SITES, 
Soil and Material Engineers, Inc., Bordentown, 
NJ. 


For primary bibliographic entry see Field 5G. 
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U.S. EPA RESEARCH ON IN-SITU TREAT- 
MENT TECHNOLOGY, 

Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste Engineering Research Lab. 
D. E. Sanning, and R. F. Lewis. 

IN: Proceedings of the 8th National Ground Water 
Quality Symposium: ‘Anatomy of Superfund’. Sep- 
tember 23-25, 1986, Kansas City, Missouri. 1986. p 
75-98, 1 tab, 34 ref. 
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In-situ treatment can be effective in eliminating or 
reducing the hazardous wastes to acceptable levels. 
In-situ treatment of contaminated soils must be 


based on an understanding of factors and 
that determine the behavior of Gapinlonls tex oon 
systems. Specifically, an evaluation of chemical 
properties, biochemical processes, and environ- 
mental factors influencing the behavior and fate of 
chemicals is required. The goals of in-situ manage- 
ment include treating contaminated soils until ac- 
ceptable levels of hazardous materials are achieved 
so that groundwater and surface water resources 
are protected. In those cases where in-situ treat- 
ment is determined to be a feasible nape it 
will usually be implemented as a part of an overall 
remedial action scenario involving the use of other 
methodologies (e.g. containment) in parallel. This 
paper gives a general overview/problem definition 
and state-of-the-art of the natural processes of bio- 
degradation and chemical transformations. The im- 
portance and problems of delivery and recovery 
systems are emphasized. In-situ treatment technol- 
ogies are classified into extraction processes (air- 
stripping, flushing, freezing, electrokinetics, vege- 
tative and thermal) and immobilization processes 
uting, fixation, thermal fusion, chemical and 
biological). Documented case histories of in-situ 
treatment at several sites are presented, including 
some of the ongoing and completed EPA/ORD 
activities. (Lantz-PTT) 
W88-09380 


REMEDIAL TECHNOLOGIES FOR LEAKING 
UNDERGROUND STORAGE TANKS. 

Weston (Roy F.), Inc., Concord, CA. 

For primary bibliographic entry see Field 5G. 
W88-09402 


INSTRUMENTATION: HANDBOOK FOR 
WATER AND WASTEWATER TREATMENT 
PLANTS, 

EMA, Inc., St. Paul, MN. 

R. G. Skrentner. 

Lewis Publishers, Chelsea, Michigan. 1988. 295 p. 


Descriptors: *Measuring instruments, *Instrumen- 
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struments, Maintenance, Pumps. 


Instrumentation required for proper operation of 
water and wastewater treatment plants was studied 
and found to be in various states of working order 
at treatment plants. Personnel at these sites often 
criticized the instrumentation for failure to meet 
reliability and usefulness expectations. However, 
the same instrumentation performed satisfactorily 
in other locations. Information is provided for en- 
gineers and operators about the prerequisites for 
success with instrumentation. The material in this 
book is intended as a guide for the selection, appli- 
cation, and maintenance of — elements and 
final control elements. The first six chapters cover 
basic, proven primary elements that meet specific 
needs and provide tangible benefits. For each in- 
strument, the following information is provided: 
(1) application; (2) principle of operation; (3) accu- 
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racy and repeatability; (4) manufacturers’ options; 
(5) * astallation: (©) oe s hecklist; (7) mainte- 
nance and calibration; (8) deficiencies; and (9) ref- 
erences. The instruments perform the following 

tasks: tasks: (1) analytical measurement; (2) flow meas- 
urement; (3) level measurement; (4) pressure meas- 
urement; (5) quality assurance testing; (6) pumps 
for variable flow service; (7) variable drives; 
(8) control valves for modulating service; (9) con- 
trol valve actuators; and (10) process control in- 


O. B. Kaplan. 
Lewis Publishers, Chelsea, Michigan. 1987. 290 p. 


Descriptors: *Soil disposal fields, *Percolation 
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Ponded sewage near inhabited areas may afflict 
residents in various ways. As a nuisance, it may 
generate offensive odors, it may attract rodent 
pests, and it may serve as a breeding ground for 
mosquitoes and flies. As a health hazard, sewage 
may — worms’ eggs and larvae, and 
also pathogens and parasites. Of the ‘to; 
five’ human parasitic diseases, each with about 
a million to a million cases per year worldwide 
(ascariasis, hookworm, malaria, trichuriasis, and 
amoebiasis), only one (malaria) is not directly 
spread in sewage. Sewers carry sewage away from 
its point of origin to a faraway treatment plant or 
disposal area. Onsite systems treat and/or dis- 
charge e within the site where the sewage 
originates. most common pe of onsite 
par gd «dea oe gs saradagc ad ied the septic 
tank sewage disposal system, or septic tank soil 
absorption system (ST-SAS). Approximately one- 
third of all houses in the United States are served 
by septic systems: either the septic tank itself, or a 
type of leachfield or soil absorption system. This 
handbook discusses septic systems from the stand- 
point of: economics, soil water, leachlines, ground- 
water quality, mounding, permits, regulations, and 
ana health. (Lantz- 
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— ENDPOINTS FOR RECLAMA- 
Liverpool Univ. (England). Dept. of Botany. 

For primary bibliographic entry see Field 6A. 
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POLITICAL AND SOCIAL FACTORS IN THE 
PATUXENT RIVER CLEANUP AGREEMENT, 
ERM, Inc., Exton, PA. 

For primary bibliographic entry see Field 5G. 
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HUMAN VIRUSES IN SEDIMENTS, SLUDGES, 
AND SOILS. 


For primary bibliographic entry see Field 5B. 
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PHYSICAL AND CHEMICAL CHARACTERIS- 
= OF Gi a egy ES, AND SOILS, 
louston Univ t. of Civil Engineerin; 
J. V. Matson, @. L. Lowry, Y.M. Chan, snd M. 

Whitworth. 

IN: Human Viruses in Sediments, Sludges, and 
Soils. CRC Press, Inc., Boca Raton, Florida. p 3- 
20, 7 fig, 7 tab, 27 ref. 
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It is important to understand the principles govern- 
ing the interactions of sediments, sludges, and soils 
with human viruses, for the development of meth- 


ods in virus recovery and in studies relating to 
— persistence and inactivation. The physical 
and chemical characteristics of both sediments and 
sludge are explained here, as well as the character- 
istics of soil, specifically: (1) soil texture and struc- 
ture; (2) organic hey oe in caploge its effect o 
hysical oD ch (3) organic inorganic col- 
folds: and (4) chemical characteristics of soil 
(cation a Phe capacity, pH, weathering reac- 
tions, redox reactions, adsorption). The relation- 
ship of these materials to the water environment 
has been studied for years by geologists, soil scien- 
tists, and environmental engineers. These profes- 
aeass have developed a vocabulary for describing 
the physical and chemical properties of the materi- 
als. The vocabulary terms are explained here and 
some — are used to illustrate the principles 
involved. Finally, the relevance of the materials to 
the environment is explored. (See also W88-09463) 
(Lantz-PTT) 
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METHODS FOR CONCENTRATION AND RE- 
COVERY OF VIRUSES FROM WASTEWATER 
SLUDGES, 

Florida Univ., Gainesville. Dept. of Microbiology 
and Cell Science. 

For primary bibliographic entry see Field 5A. 
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MECHANISM OF VIRUS INACTIVATION IN 
WASTEWATER SLUDGES, 
James N. Gamble Inst. of Medical Research, Cin- 


IN: Human Viruses in Sediments, Sludges, and 
Soils. CRC Press, Inc., Boca Raton, Florida. p 101- 
110, 85 ref. EPA Contract Nos. R-810821 IN:-01-0 
and R-811183-01-1. 


Descri tors: *Wastewater treatment, *Disinfec- 
tion, *Viruses, *Sludge, Anaerobic digestion, Aer- 
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tration, Temperature, Public health, Lime, Irradia- 
tion, Pasteurization, Heat treatment, Air drying. 


Viruses in wastewater sludge are inactivated 
during both conventional (anaerobic digestion, aer- 
obic digestion, composting, lime treatment, and air 
drying) and nonconventional (irradiation, pasteuri- 


zation, thermophilic aerobic digestion, and heat 


drying) treatment processes. The mechanisms of 


inactivation during these processes id on fac- 
tors such as pH, temperature, chemical and biolog- 
ical composition, and moisture content. Because 
viruses do not replicate in sludge, their inactivation 
results in reducing the potential health risks associ- 
ated with sludge use or disposal. (See also W88- 
09463) (Lantz-PTT) 


FATE OF VIRUSES DURING SLUDGE PROC- 
ESSING, 

Wisconsin Univ.-Madison. Food R 
D. O. Cliver. 

IN: Human Viruses in Sediments, Sludges, and 
Soils. CRC Press, Inc., Boca Raton, Florida. p 111- 
127, 1 fig, 1 tab, 66 ref. 
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Sludge processes have generally been designed to 
take the so-called solids from wastewater treatment 
and stabilize them so that they do not create a 
nuisance (odor or other) when disposed of where 
they impact on the public. Enteroviruses have 
regularly been used as indicators of the probable 
presence of potentially water- or food-borne vi- 
ruses in sludge and to determine the extent of viral 
inactivation in sludge treatment. Only a few other 
model viruses, including coliphages, have been em- 
ployed in this way. The extent of viral inactivation 
seems to ow largely on the length of time the 
sludge is held at certain temperatures and on pH. 
The enteroviruses become increasingly labile with 
increasing temperature in the mesophilic range and 
are rapidly inactivated in the thermophilic range, 


142 


especially at temperatures imposed by i 
poy na tn rag pms = teric 
ly seem to be more Siesenek made 
conditions and to be most stable near 


ruses 
than 


processing. 

different classes of sludge soils in 

stability of viruses during sludge treatment. 
emphasis needs to be placed not only on means of 
testing sludge for viruses, but also on factors and 
components that govern the fate of viruses that are 
present. yoy sludge treatments might be 
specified that impose one major condition (¢.g., 
high temperature or high pH) that will esseat 
guarantee virus inactivation without regard for 
minor factors; this roach it prove costly. 
(See also W88-09463) 

'W88-09471 


VIRAL ASPECTS OF APPLYING SLUDGES TO 


LAND, 
mes Sanitary District of Greater Chicago, 


For primary bibliographic entry see Field SE. 
W88-09475 


CORRECTIVE ACTION TECHNOLOGIES AND 
THEIR COST- 

Camp, Dresser and McKee, Inc., Boston, MA. 
For primary bibliographic entry see Field 5G. 
W88-09492 


WASTEWATER TECHNOLOGY INNOVATION 
FOR THE YEAR 2000, 

Brown and Caldwell, Walnut Creek, CA. 

D. S. Parker. 

Journal of Environmental Engineering JOEDDU, 
Vol. 114, No. 3, p 487-506, June 1988. 2 tab, 43 ref. 


Descriptors: *Wastewater treatment, *Research 
priorities, *Biological wastewater treatment, Acti- 
vated sludge process, Clarification, Trickling fil- 
ters, Capital, Costs. 


A renewal in national research in wastewater tech- 
nology is . Current EPA research ex- 
penditures in this field are 11% of those 10 years 
ago. Forecasts for munici investment in 
wastewater treatment facilities are $91 billion by 
the year 2005. It is estimated that a national re- 
search program of $1 billion could save about $14 
billion of cost. Two case studies are presented. 
(1) An activated sludge secondary clarifier im- 
provement resulted in a benefit-to-cost ratio for the 
research investment of 27:1. The research was 
funded by federal government in the late 1960s. It 
concerned enhancing flocculation of activated 
sludge solids before secondary sedimentation in a 
separate, mildly stirred basin located between the 
aeration basin and the secondary clarifier. (2) A 
trickling filter improvement produced a t-to- 
eight poi proga ee An 
eight- pes ses is presented for reinvigorating 
Sliced, research program. It calls for public 
jo in awareness for research need, 
for a national research program, consensus on re- 
search priorities, partnerships among various par- 
ties in research, attention to adaptation of theoreti- 
cal ideas to full-scale plants, expansion of research 
activities beyond the university, shared risk taking, 
and the establishment of a national research foun- 
dation. Some research priorities include sedimenta- 
tion tank design and operation, odor control, No- 
cardia foam control, small systems, digester foam 
problems, digester mixing design, public health and 
disinfection criteria, trickling filter process funda- 
mentals, attached growth systems, and receiving 
water studies. (Cassar-PTT) 
W88-09521 


PRELIMINARY CONVERSION MECHA- 
NISMS IN ANAEROBIC DIGESTION OF BIO- 
LOGICAL SLUDGES, 

Clarkson Univ., Potsdam, NY. Dept. of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 5E. 





W88-09525 


CONTROL OF ANAEROBIC DIGESTION TOX- 
ICITY WITH ERED ACTIVATED 


Argonne National ym. IL. Energy and Environ- 
mental Systems Di 

A. S. Ng, M. F. Torpy, and C. Rose. 

Journal of Environmental Engineering JOEDDU, 
Vol. 114, No. 3, p 593-605, June 1988. 13 fig, 2 tab, 
14 ref. Department of Energy Grant W-31-109- 
Eng-38. 

Descriptors: “Wastewater treatment, ‘Digestion, 
*Anaerobic digestion, oxicity, 

wastewater treatment, Activated carbon, Chemical 
wastes, Industrial wastes, Organic compounds, 
Phenols, Dichlorophenol, eternity Hexachlo- 
psa Nitrobenzene, Chloropheno! 


i tal Engineering 1D 
Vol. 114, No. 3, p 606-620, June 1988. 2 fig, 5 tab, 
36 ref, , 2 append. 


Descriptors: 

treatment, * ic dig 

wastewater treatment, Model studies. 

A dynamic simulation model for an anaerobic 
downflow fixed-film reactor accounting for acido- 
gens and ens in the mixed liquor and film 
phases, respectively, was developed. Growth and 
decay kinetics of each group of microor 

each phase were along wi 

ae cis ell ddnetiian ct aad Soe te 
film. The model was applied to four startup runs in 
which two substrate concentrations were used and 
two effluent volatile acids concentration ranges 
were maintained. A reasonably consistent set of 
See’ ceeillte unod vatiuedion “of 06 taser 


runs, providing ie verification of the 
(Author’s abstract 
W88-09527 


HYDRAULIC CHARACTERISTICS OF 
UPFLOW ANAEROBIC FILTERS, 
EnviroSystems Supply, Inc., Fort Myers, FL. 

H. W. Young, and J. C. Young. 

Journal of Environmental Engineering JOEDDU, 
Vol. 114, No. 3, p 621-638, June 1988. 9 fig, 3 tab, 
15 ref. EPA Grant R810528-010. 


Descriptors: *Anaerobic filters, *Wastewater treat- 


* Anaerobic yor man *Biolo; 
*Hydraulic Resmi 


Reynolds number, Tracers, Model studies, Flow 
characteristics, Plug flow, Filters. 


Tracer studies were conducted to characterize the 
hydraulic behavior of upflow anaerobic filters at 
Reynolds bers less than 25. Tests were con- 
ducted with three different sizes of cross-flow 
modular plastic media, ree ager a range of specif- 
ic surface areas. this media were cut to 
fit a Gnunantt n poi and a radioactive 
tracer was used to assess the resident time distribu- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


tion under different flow conditions typical of 
those found in full-scale systems. Tracer response 
oman ng Harb scan ‘aes = 
= to fit curves. 
The best-fit model indicated that the 
extent of plug flow was positively correlated with 
the umber within the 


tested. Hy- 
draulic dead space increased with 


poi 
W88-09528 


ANOXIC/OXIC ACTIVATED SLUDGE TREAT- 
MENT KINETICS OF CYANIDES AND PHEN- 


lvania Univ., Philadelphia. Dept. of Sys- 
pe Es aaa ee JOEDDU, 
of Environment 
Vol. 114, No. 3, p 639-654, June 1988. 9 fig, 2 tab, 
ref, 2 append. 


; “Wastewater treatment, * Activated 
i treatment 


The anoxic/oxic activated sludge treatment kinet- 
ics of cyanides (i.e., cyanide and thiocyanate) and 
phenols (i.e., phenol, cresols, and —* were 
studied. The haelis-Menten expression or its 
simplified forms were used to the — 
microbial reactions associated with the 


reactions 
occurring in an anoxic/oxic activated sludge proc- 
ess were not affected kinetically by the presence of 
the anoxic environment with high oxygen stress. 
As a result, the results collected from both conven- 
tional and anoxic/oxic activated sludge units exhib- 
ited identical kinetic patterns. Anoxic TOC utiliza- 
tion, anoxic denitrification, and nitrification reac- 
described zero-order expressions; 
-order expressions, and 
oath se thiocyanate eg rates by Mi- 
enten i TOC require- 
pe for deni ‘ification. inch ing cell synthesis 
was approximately 2.2 g TOC/g 02 + nitrate-N 
at mean cell residence time 15 days, and it 
decreased to a constant level of about 1.2 g TOC/ 
NO2 + nitrate-N as the mean cell residence time 
increased beyond 30 days. (Author’s abstract) 
W88-09529 


BIOLOGICAL AERATED FILTER EVALUA- 
Washington Univ., Seattle. Dept. of Civil Engi- 


‘tensel, R. C. Brenner, K. M. Lee, H. 
Meloet, and K. Rakness. 
Journal of Environmental Engineering JOEDDU, 
655-671, June 1988. 6 fig, 5 tab, 


Mt Ai, pt 3, 
PA-University of Utah Cooper- 
on is sere tion Agreement CS809217. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Aerated filters, *Aeration, 
*Filters, Oxygenation, Nitrification. 


A_ two-cell, full-size biological aerated filter 
wastewater treatment unit was studied for two 
years. It had a nominal flow capacity of 1893 cu 
m/day. Cake Sen pean =. 9 Haves eating 
combined biochemical oxygen 
demand (HOD) removal and nitrification, while 
the other cell was operated at a higher loading to 
achieve only BOD removal. The media size was 
found to be a critical design parameter for the 


system and was increased in each cell during the 
course of the study to allow 24-hour or longer run 
times before head loss levels required backwash- 
ing. The effluent BOD and s solids con- 
centrations were related to the soluble BOD volu- 
metric loading and reactor temperature. At rela- 
tively low organic and ammonium nitrogen load- 
ings, up to 88% nitrification was achieved. Oxygen 
utilization efficiencies ranged from 5.0 to 7.7% for 
le air application rates. Equations were 
—— to oie oxygen consumption and 
= production as a function of influent soluble 
and suspended solids to influent total BOD 
ratios. The oxygen consumption was lower and 
sludge production was higher compared to con- 
ventional activated sludge treatment. (Cassar-PTT) 
'W88-09530 


WOLLASTONITE AS ADSORBENT FOR RE- 

MOVAL OF FEGD FROM WATER, 

i Hindu Univ., Varanasi (India). Inst. of 
ech. 

A. K. Singh, D. P. Singh, K. K. Panday, and V. N. 

Singh. 

Journal of Chemical Technology and Biotechnol- 

ogy 4 Vol. 42, No. 1, p 39-49, 1988. 7 fig, 

1 tab, 9 ref. 


Descriptors: *Clay minerals, *Wollastonite, *Ad- 
sorbents, *Iron, *Water, *Wastewater treatment, 
Kinetics, Mass transfer, Diffusion coefficient, 
Isotherms, Langmuir isotherm, Performance eval- 
uation, Pilot plants, Adsorption, Hydrogen ion 
concentration, Thermodynamics, Temperature, 
Water treatment. 


Wollastonite was used as an adsorbent for the 
removal of Fe(II) at different experimental condi- 
tions. The extent of removal is favorable at low 
concentration and low temperature. Maximum ad- 
sorption was noted at pH 4.0. The batch adsorp- 
tion kinetics has been described by a first order 
rate og and the surface mass transfer coef- 
ficients and diffusion coefficients have been calcu- 
lated at different temperatures. The intraparticle 
transport of Fe(II) within the pores of wollastonite 
is found to be the rate limiting step. The applicabil- 
ity of the Langmuir isotherm for the present 
system has been tested at different temperatures. 
Thermod: i indicate the exother- 
mic nature of Fe(II) adsorption on wollastonite. 
The variation of adsorption with pH has been 
explained on the basis of interaction of iron species 
with negatively charged constituents of adsorbent. 
(Author’s abstract) 

W88-09564 


DETERMINATION OF ALKYLPHENOLS IN 
REFINERY EFFLUENTS BY LIQUID CHRO- 
MATOGRAPHY USING ELECTROCHEMICAL 
DETECTION, 

Latrobe Univ., Bundoora (Australia). 

For primary bibliographic entry see Field 5A. 
W88-09596 


LINEAR ALKYLBENZENE SULFONATES 
(LAS) IN SEWAGE SLUDGES, SOILS AND 
SEDIMENTS: ANALYTICAL DETERMINA- 
TION AND ENVIRONMENTAL SAFETY CON- 
SIDERATIONS, 

reg and Gamble/ETC, Strombeek, Bever (Bel- 
gium 

For primary bibliographic entry see Field 5A. 
W88-09618 


CITY REDUCES SEWAGE TREATMENT 
COSTS BY 50 PERCENT, 

T. L. Childers, and R. L. Ridings. 

Public Works PUWOAH, Vol. 119, No. 5, p 69-70, 
May 1988. 


Descriptors: *Wastewater treatment, *Municipal 
wastewater, *Cost analysis, Administrative deci- 
sions, Oklahoma City, Oklahoma, Land disposal, 
Operating costs, Contracts, Engineering, Design 
criteria. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Oklahoma City comprises 650 square miles, has 

450,000 citizens, four major drainage basins with 

four sewage treatment plants discharging an aver- 

Re a ee ee 

acts te pened of Sy Soak Setentes on Se 

al Program analysis of Oklahoma 's sewage 

treatment costs began ae identification of full 
current costs including lift station, 

land application of sludge, and all over- 

head charges. In view of all evidence the 


Council establish a policy requiring 
a be 
2) that the city i implement formal 


cngineet- 

igib to bid or contract to 

critique or design. En- 

ci memnggnent setae a Saw 

ing the private sector to do what they do best-- 

provide ity services at a lower cost to ratepay- 
ers. (Shidler-PTT) 

W88.09650. 


IDENTIFICATION OF ASBESTOS AND GLASS 
FIBERS IN SEWAGE SLUDGES OF SMALL 
NEW YORK STATE CITIES, 

Environmental Science and Engineering, Inc., 
Gainesville, FL. 

For primary bibliographic entry see Field 5B. 
W88-09656 


HEAVY METALS REMOVAL FROM ANAERO- 
BICALLY DIGESTED SLUDGE BY CHEMICAL 
AND MICROBIOLOGICAL METHODS, 
Institut National de la Recherche Scientifique, 
Se tic eay we Fe 

‘or primary bibliographic entry see Fie’ 2 
W88-09661 


REVIEW OF DENITRIFICATION IN ON-SITE 
WASTEWATER TREATMENT SYSTEMS, 
Madrid Univ. (Spain). Dept. of Chemical Engi- 


F. Ritter, and R. P. Eastburn. 


} Lhe Boa eonche Pol 'ution, Vol. 51, No. 1, p 49-61, 
1988. 38 ref. 


Descriptors: *Denitrification, *Wastewater treat- 
ment, *Septic tanks, *Literature review, Load dis- 
tribution, Soil types, Water table, Methanol, 
Carbon, Domestic wastes, Nitrogen removal. 


The literature on denitrification and its s relationship 
to on-site was revie' Deni- 
trification is an important nitrogen removal mecha- 
nism in some alternative on-site wastewater sys- 
tems. Nitrogen removal rates for conventional 
vee tank systems may vary from 0% to 35% but 





pon loading rate, soil types 
and the height of the water table below the soil 
adsorption bed. Some alternative on-site 
wastewater systems may remove 70% to 80% of 
the nitrogen if a supplemental carbon source is 
used. Methanol and household wastes have been 
used as carbon sources. Crust formation in a soil 
adsorption bed may improve denitrification. (Au- 
thor’s abstract) 
W88-09663 


LIMNOLOGY OF A HYPERTROPHIC RESER- 
VOIR STORING WASTEWATER EFFLUENT 
FOR AGRICULTURE AT KIBBUTZ NA’AN, 


Hebrew Univ., Jerusalem (Israel). Dept. of Zoolo- 


E Dor, H. Schechter, and H. J. Bromley. 
Hydrobiologia HYDRB8, Vol.150, No. 3, p 225- 
241, July 30, 1987. 16 fig, 6 tab, 22 ref. 


Descriptors: *Eutrophication, *Limnolo 


*Hy- 
pertrophic reservoirs, 


*Wastewater ns, 


*Wastewater composition, *Dynamics, ok, FRaeine 
reservoirs, Ef- 


The reservoir investigated collects domestic and 
ee and secondary 
BO! Ree wy bee 

ganic, matier mean = mg/L. 
does not to produce obnox- 
ious, anaerobic elses Doles a one year 
Eat presented ae oxygen levels fluctuated —_ 


tal fluctuations, 
closely coupled by competition (for organic mole- 
cules), mutual Sen (excretory gees of 
both (exchange of metabo- 
lites). Ai inten cee sensitivity of the ecosystem to 
the caviroumental factors greatly declines and dy- 


this h is proved to be right, ‘mixotrop! 

condiiees ane, ze more favorable than purely 
wae ones. (Author’s abstract) 

Ww 5 


PHOSPHORUS REMOVAL BY PURE AND 
MIXED CULTURES OF MICROORGANISM, 
Tokyo Univ. (Japan). Inst. of Applied Microbiolo- 


8 Ye, H. 8S ‘~~ 
Journal o} 


Fermentati 
Vol. 66, Ro. 2 207-212, Apa 13 aa re fig. |, 1 tab, $ 
ref. Ministry of 


Descriptors: *Wastewater treatment, *Biological 


The ability to remove inorganic p 
synthetic wastewater was tested with 


: calcoace- 
ticus, but the activated sludge from a HD ger with an 
A/O process almost depleted the resence 
Mixed cultures of P. aeruginosa in the 
facultatively-anaerobic strains pot 


PSYCHROPHILIC METHANE FERMENTA- 
TION OF EXCESS SLUDGE BY ENRICHMENT 
CULTURE, 
Government Industrial Development Lab., Sap- 
ogy (Japan). 

. Matsuyama, and K. Izumi. 
Journal of Fermentation Technology JFTED8, 


By 
Vol. 66, No. 2, p 229-233, April 1988. 3 fig, 3 tab, 8 
ret. 


Descriptors: *Wastewater treatment, *Sludge di- 
gestion, *Moisture uptake, *Methane, *Fermenta- 
tion, *Sludge treatment, Enrichment, — 
Food- wastes, Sludge oT ‘empera- 
— mon — lation, Anaero- 


The possibility of applying psychrophilic methane 
fermentation to the excess sludge produced from 


fish-processing wastewater treatnent was evaluat- 
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ed. Three different kinds of seed sludge, named M 
seed sludge, K seed sludge, and KL seed sli 
were for batch fermentation in 
lenmeyer flasks. M seed sludge was mesophilic, 
by sol collection to cbt pychropiicbicogr 
collection to obtain a psychrophilic 

cal comm . The eff f 
total volume of biogas generated and on the rate of 
biogas generation were examined. The activity of 
K seed sludge with eee es 
found to be 1.6-fold that of M seed 
sludge. Tincidhatans iptladbe Gare tean’pied 
ee hrophilic bacteria in KL seed 
sludge, and the activity at 15. secnenend by shat 
two times due to these techniques. Comparison of 
the three kinds of seed sludge indicates that meth- 

ane fermentation at low temperature may be feasi- 
ble, and therefore further tidy to toate the 
meyceton bacteria 

needed. (Author’s abstract) 

'W88-09839 


WATER ae Sew 
SOUTHEAST 


Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

E. F. Corcoran, M. S. Brown, and S. C. Snedaker. 
Florida Scientist, Environmental emistry 
FLSCA, Vol. 51, No. 1, p 49-55, Winter 1988. 4 
tab, 17 ref. EPA Grants R-804749 and R-806307; 
Dames and Moore Contract 68-03-1706. 


Descriptors: *Sewage Treatment and Bioeffects 
Laboratory, ‘Nutrients, ‘Water quality, 
*Wastewater, Organic 
compounds, *Analytical methods, Chemical analy- 
sis, metals, Sublethal effects, Aquatic ani- 
mals, luents, Florida, Industrial wastewater, 
Nutrients, Performance evaluation, Pesticides, Or- 
ganic compounds, Seawater. 


A Sewage Treatment and Bioeffects Laboratory, 
located in southeast Florida, is described. Water 
oaty characteristics of its oe ae simu- 
wastewaters are compared with reported 
lvl i lethal to marine organisms. The laboratory 


treated mtewater 
tnd yiied ax dif differen age on agen Mh serge fe 


cas aotvent tates sludge Holos. 
oo ucenaly ae. “sah chitamttend aan: 
chlorinated. Several water quality characteristics 
of the incoming untreated and biological second- 
ary treated effluent were similar to those of a local 
— plant using ocean outfall dispos- 
al. Effluent quality was monitored for nutri- 
ents (NE, ‘NOU , NO3-), and PO4(3-)), toxic 
metals (Cd, Cr Pb, and and synthetic 
i aidcin. 1 DDE, 
hlor epoxide, endrin; 
yf henyls, Aroclor 1016, 1242, 
1254, 1260; and phthalic acid esters, butylbenzyl, 
butyl ycolbutyl, P ai-butyl, di-ethylhexyl, di-ethyl, 
tyl and di-methy! phthalate) using standard 
analytical tec ues. Estimat ae a concen- 
trations of wantin, toxic metals and synthetic 
organic compounds, after a 30-fold dilution a of ri- 
mary settled wastewater with seawater, fell below 
reported levels lethal to marine organisms. (Au- 
thor’s abstract) 
W88-09950 


BIOTRANSFORMATION OF DEHYDROABIE- 


FOAM, 
British Columbia Univ., Vancouver. Dept. of 


J P, Kotney, J. D. Berset, G. M. Hewitt, and M. 
in; 
lied and Environmental Microbiology 
IDF, Vol. 54, No. 4, p 1015-1022, April 1988. 
6 fig, 5 tab, 11 ref. 


Descriptors: “*Mortierella isabellina, *Aquatic 


Acid, Isopiramic Acid, *Detoxification, Microor- 





aa with woe po dae (Author’s abstract) 


DESIGN OF SEWAGE LAGOONS USING STO- 
CHASTIC STREAMFLOW 


UENCES, 
—— State Univ., Baton Rouge. Dept. of Civil 


urces Planning e- 
ment JWPEDS, Vol. 114, No. 3, p s33¢4 May 
1988. 3 fig, 16 ref, 2 append. 


iptors: *Waste disposal, *Streamflow, 


A risk-based design procedure for hy h- 
controlled release os decived Tas 
procedure is based on a stochastic analysis of flood 
interarrival time, duration and volume. By model- 
ing streamflow as a Poisson counting 

: ‘eink OF neal 


EFFECTS OF PHOSPHORUS REMOVAL ON 
THE MAXIMAL ALGAL GROWTH IN BIOAS- 
SAY EXPERIMENTS WITH WATER FROM 
FOUR DUTCH LAKES, 

ee van Rijnland, Leiden (Neth- 


For 


lands). 
rimary bibliographic entry see Field 5G. 
ws 89 oe 


IMPACTS OF SEWAGE EFFLUENT ON TREE 


SWAMPS, 
peut ore penile = rhe lglg 
Vvironmen 
E. J. Kuenzler wi 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-164090/ 
AS. Price codes: A06 in copy; AOl in micro- 
fiche. North Carolina Water Resources Research 
Institute, Raleigh, Completion Report No. 235, 
(UNCWRRI-87-235), September 1987. 91 p, 25 fig, 
7 tab, 69 ref. Contract No. 14-08-0001-G1243. 
Project No. USGS G1243-05. 


Descriptors: *Wetlands, *Swam amps, *Wastewater 
treatment, *Nutrient removal, *Nitrogen removal, 
*Phosphorus removal, Nitrogen, Phosphorus, 
Venpien, Forest soils, Forests, North Carolina, 
Water pollution sources, Path of pollutants, 
Wastewater disposal. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


W88-10001 


FILTER BOTTOM CONSTRUCTION, 

Roberts Filter Mfg. Co., Darby, PA. 

R. L. Roberts. 

bay Patent No. 4,61 4,619,765; October 28, 1986, 6 p, 4 


of the United States Patent 
Clic, Vol 107 1071, No 4, p 1679, October 28, 1986. 


Descriptors: *Patents, *Filters, * Wastewater treat: 
ment, *Water treatment, Filtration, Filter media, 
Backwash, Clogging, Permeability. 


A multi-block filter bottom construction for water 
pager apr corms ayant «rte ge 
in parallel adjacen extending between the 
side walls of a filter. The blocks in each row are 
Pcsas aascninatanliie icewenn dtd 
al sections extending horizon‘ between the end 
Welle. The lateral sentlans die sapenstes by hori- 
zontal partitions, but are interconnected by vertical 
ports extending through the partitions. One or 
more blocks in the construction are provided with 
ee Sees a ee. 
nicating upper layer sections fasteners 
the top wall to the remain- 
der of the block and fo removal ofthe top wali 
without Guceahian ef charedes damaging the 
block. The multi-block filter bottom construction 
eaten acon either removing 
the blocks. (Cremmins-AEPCO) 
W88-1007 


for yo og gery 


USE OF OPTIMIZATION MODELS IN THE 
DESIGN OF WASTEWATER TREATMENT 


SYSTEMS, 
Mg agri Univ.-Rolla. Dept. of Civil Engineering. 





i y Microfilms Internation- 
Joey Read, “Ann Arbor, MI 48106, 
Order No. 8708583. Ph.D Dissertation, 1986. 410 
p, 46 fig, 47 tab, 71 ref, 5 append. 


Descriptors: *Model studies, *Wastewater treat- 
ment, *Algorithms, *Optimization, *Mathematical 
models, Systems analysis, Design criteria, Synthe- 
sis, Wastewater facilities. 

A bounded implicit enumeration (BIE) algorithm 
for wastewater treatment system synthesis models 
was developed and applied with the modeling to 
— alternatives (MGA) technique to models 
or generating design alternatives. The wastewater 
treatment system synthesis models EXEC/OP and 
CAPDET were used for the BIE approach. The 
main program and subroutines of the models were 


ne paris Ot cig inate or total 
enumeration algorithm to a bounded BIE algo- 
rithm. ‘The generating and screening method and 
the efficient random generation method were 
Soul dor guaseating anclolirior declges was seo 
lor gi was 
included in the model The B The BIE algorithm enables 
the system synthesis models to include more unit 


system optimization 
value of the design 
alternatives generated 
system aaa models. (Cremmins- 


AE 
W88-10083 


SE. Ultimate Disposal Of Wastes 


WASTE-D) 

H. E. LeGrand. 

National Water Well Association, 
Ohio. 1983. 49 p, 6 fig, 5 tab, 44 ref. 


STANDARDIZED SYSTEM FOR EVALUATING 
ISPOSAL SITES, 
Worthi 


Descriptors: *Grounwater shes, =. potential, 
*Waste disposal, *Disposal sites, *Water 
control, erg Gro’ 
pollution, Standards, Hydraulic gradient, “ye 
— a "Aquifers, Path of pollut- 


A numerical rating s is described for evaluat- 
ing the potential of groundwater contamination 
Sams walle deueiek den, Tee saeteen teiegde an 
weighting four 7 te geologic and hydrologic char- 
acteristics in the vicinity of contamination sources. 
The key parameters used are: (1) distance to a 
water supply; (2) (2) depth to water table; (3) oem g 
lic t; and (4) permeability-sorption, as indi- 
cated by the geologic setting. Four digits and four 
additional letter codes concisely describe charac- 
teristics of a site for standardized interpretation 
and indicate the relative contamination potential. 
A site’s hydrogeologic characteristics are identified 
on a scale of various aquifer sensitivities to con- 
pci algae ene pce pore nage 
ity, concentration, volume and 

identified on a scale of severity of pea or ler 
These identified positions are integrated into a 
matrix in which the hazard potential is graphically 
displayed. The identified position in the matrix 
reveals the degree of seriousness. The 

of contamination can be determined by correlating 
a site’s numerical description with a synthetic nu- 
merical standard i 


groundwater and surface water supplies; @; is = 
erally consistent with various federal and 
regulations and these regulations the eg pro- 
vide a suitable management-control mechanism for 
agencies and for owner/operators of waste facili- 
ties; and (3) provides a t-control mech- 
anism through the stages of site evaluation, 
and monitoring for all categories o 


W88-08981 


COMMENTS ON EPA’S EFFLUENT LIMIT. 
TION GUIDELINES FOR THE NONFERROUS 
METALS MANUFACTURING INDUSTRIES. 
JACA Corp., Fort Washington, PA. 
‘Available from the National Technical Information 
— Springfield, VA. 22161, as PB87-232245. 
Price codes: A04 in paper copy, AO! in microfiche. 
January 1984. 85 p, 28 exhibits, 3 append. Small 
Business Administration Contract No. SBA-7161- 
0A-83. 


Descriptors: *Regulations, *Nonferrous metals, 
*Water pollution control, *Effluent limitations, 
Aluminum, Copper, Lead, Silver, Wastewater dis- 
posal, Industrial wastes, Water quality standards, 
Cost anal Economic aspects, Toxic wastes, 
Water pollution prevention, Metals, Cost-benefit 
analysis, Cleanup Water Act. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


The JACA Corporation analyzed the U. S. Envi- 
ronmental Protection Agency (EPA) proposed ef- 
fluent limitation guidelines based on Clean Water 
Act authority for the manufacturers of eleven non- 
ferrous metals and proposed recommendations that 
EPA should incorporate into the regulations. This 
report contains those recommendations for second- 
= aluminum, secondary copper, secondary lead, 
and secondary aged as well as eaedieee a rt documents 
associated with or these four 
metals. The oues process | ote regulated pollut- 
ants and for control options is described. Control 
cost estimates are given.along with an economic 
impact analysis for each of the four metals. A 
regulatory flexibility analysis and a cost effective- 
ness analysis are provided. JACA’s recommenda- 
tions were formulated on the basis of extensive 
reviews pb a support documents, other docket 
records, p' comments, discussions with the 
Office of iaavecns of the U. S. Small Business 
Administration, discussions with EPA personnel 
and trade association personnel, consultants, and 
JACA’s own experience in regulatory analysis. 
(Geiger-PTT) 


'W88-09029 


HANDBOOK OF HAZARDOUS WASTE MAN- 
AGEMENT FOR SMALL QUANTITY GENERA- 


TORS, 
R. W. Phifer, and W. R. McTigue Jr 
Lewis Publishers, Chelsea, Michigan. 1988. 198 p. 


Descriptors: ee reteen Pedy ean manage- 
ment, *Waste ‘oxic wastes, ions, 
cee a ee Land 
disposal, Waste characteristics, Incineration, 
Chemical treatment, Political aspects, Landfills, 
Wastewater treatment, Social aspects. 


This book provides small waste generators with 
the information needed to design a waste 

ment program in compliance with current regu 
tions. An introduction to the regulations (fe 

state, and Environmental Protection Agency) is 
given — with a review of the types of waste 
generated by small quantity generators (solverts, 
acids and bases, heavy metals, pesticides, reactives, 
chemical reagents, and plating and heat treating 
wastes). The responsibilities of waste generators 
are outlined and the use of the code of federal 
regulations (titles 40 and 49) is described. The on- 
site storage and handling of hazardous wastes are 
discussed along with limiting liabilities and law 
enforcement. The p ement of laborato- 
ry waste is reviewed. Waste disposal options dis- 
cussed include thermal treatment, chemical treat- 
ment, biological treatment, and land disposal. 
Trends in hazardous waste management that are 
discussed include political aspects, mobile and on- 
site treatment advances, research funding, waste 
minimization, and social aspects. (Geiger-PTT) 
W88-09030 


MEASUREMENT OF HYDROLYSIS RATE 
CONSTANTS FOR EVALUATION OF HAZ- 
ARDOUS WASTE LAND DISPOSAL: VOLUME 
2. DATA ON 54 CHEMICALS, 

Environmental Research Lab., Athens, GA. 

For primary bibliographic entry see Field 5B. 
W88-09031 


ORGANIC COMPOUNDS AT THE SRP OLD 
BURIAL GROUND FOR LOW-LEVEL RADIO- 
ACTIVE W. 

Savannah River Lab., Aiken, SC. 

For primary bibliographic entry see Field 5B. 
W88-09035 


STABILIZATION AND ISOLATION OF LOW- 
LEVEL WASTE DISPOSAL SITES, 

Rockwell International, Richland, WA. Rockwell 
Hanford Operations. 

S. J. Phillips, and T. W. Gilbert. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-008698. 
Price codes: A02 in paper copy, ‘A01 in microfiche. 
April 1987. 18 p, 5 fig, 10 ref. Contract No. DE- 
— Report No. RHO-RE-SA-- 


Descriptors: *Radioactive wastes, *Toxic wastes, 
*Waste management, *Waste stabilization, *Waste 
dumps, *Grouting, Liquid wastes, Hazardous 
wastes, Wastewater treatment, Land disposal, In- 
jection, Filtration, Gases, Cements. 


Rockwell Hanford Operations is ees yrs and 
testing equipment for stabilization and isolation of 
iewdeedd radioactive liquid waste mi pal es 
Stabilization and isolation are accom bya 
dynamic consolidation and posticatens | grout injec- 
tion system. System pers ipment ee aie in- 
ye it for transport, mixing, 


clude: a mobile 

beckfi and for poe mn of the injector; a 
dynamic consolidation/injector probe for introduc- 
ing grout into fill material; and an open-void sur- 
face injector that uses surface or subsurface me- 
chanical or pneumatic packers and displacement 
gas filtration for introducing grout into 
structure access pip Treatment of a liquid- 
waste disposal site viekis a physically stable, ce- 
mentitious monolith. Additional testing and modifi- 
cation of this equipment for other applications to 
liquid waste disposal sites is in progress. (Author’s 


W88-09037 


PHOSPHATE REMOVAL FROM EFFLUENTS, 
National Inst. for Water Research, Pretoria (South 
nee peleees bibliographic Field SD. 

‘or 110) en see Fie . 
W88-09048 sa as ea 


po te oy CIVILIAN pos AGEN- 
SLOW TO CLEAN UP HAZARDOUS 
WASTE. 


General Accounting Office, Washington, DC. Re- 
sources, Community and Economic Development 


Div. 
For primary bibliographic entry see Field 6E. 
'W88-09053 


RISK ASSESSMENT AT HAZARDOUS WASTE 
SITES. 


American Chemical Society, Washington, DC. 
ACS Symposium Series 204. Based on a symposi- 
um sponsored by the ACS Committee on Environ- 
mental Seapeavetnan at the 183rd page “= the 
American Chemical Society, Pg oat! 
March-April 1982. 1982. Edited oy F.A. Long and 
Glenn E. Schweitzer. 128 p. 


Descriptors: *Hazardous wastes, *Waste dum 
*Risks, *Public health, *Hazardous materials, Su- 
perfund Act, Land disposal, Waste disposal, Solid 
waste disposal, Legal aspects, Models, Evaluation, 
Water pollution effects, Toxicity, Cleanup oper- 
ations. 


Chapters in this book represent the final versions 
of the papers presented at the March 1982 sympo- 
oe msored by the American Chemical Society 

assessments at hazardous chemical waste 
sites. The first chapters present the problem: the 
history of the development of Superfund legisla- 
tion and the arguments about the most appropriate 
approaches to risk assessments, specific cases of 
hazardous waste problems in Louisiana, the prob- 
lems of Love Canal and their bearing on risk 
assessment, and the impacts on human health that 
can result from hazardous waste sites. The next 
broad topic of the symposium was the central 
problem of methodology of risk assessment. The 
practical problems that confront the field teams 
who examine specific chemical waste sites are: 
what to monitor, how to monitor, and how to have 
reasonable assurance of the reliability of the results 
of monitoring. A final chapter considers the prob- 
lem of how to incorporate risk assessment into the 
regulatory process. (See W88-09057 thru W88- 

> — 


RISK ASSESSMENT UNDER THE REVISED 
PERFUNDY CONTINGENCY PLAN OF SU- 


ERFUND 
Kirkland and Ellis, Washington, DC 


146 


E. B. Frost. 

IN: Risk Assessment at Hazardous Waste Sites. 
American Chemical Society, Washington, DC. 
1982. p 1-8, 12 ref. 


Descriptors: *Risks, *Waste management, *Super- 
fund Act, *Waste dumps, *Hazardous 


Bill, is effectively a compromise betwi 
differing positions. It calls for priority 
Sdentify the most hazardous sites and this i 
requires explicit assessment of the risks 
sites. Hence risk assessment criteria must be 
ph gt mt ale Benign gg 


it 


Louisiana Dept. of Natural Resources, Baton 


_ Rouge. 


W. B. De Ville. 

IN: Risk Assessment at Hazardous Waste Sites. 
American Chemical Society, Washington, DC. 
1982. p 9-20. 


Descriptors: *Hazardous wastes, *Waste manage- 
ment, *Waste disposal, *Louisiana, *Cleanup oper- 
ations, Water pollution prevention, Hazardous ma- 
terials, Decision making, Water pollution control, 
Legal aspects, Models, Case studies, Toxic wastes, 
Public policy. 


Experience of Louisiana in dealing with hazardous 
waste management demonstrates the complexity of 
interactions among the technical, legal, economic 
and political elements of problems and actions. 
Current federal technical foundations for regula- 

tory or Superfund decisions and actions provide 
only a rudimentary basis for program functions at 
the state level; this results in a tendency either to 
exaggerate or minimize the level of actual prob- 
lems, and requires additional technical information 
to improve analysis of specific cases before action. 

This paper provides an analysis of the state’s ap- 
proaches to filling in gaps in the scientific and 
technical foundations for hazardous waste deci- 

sions by means of selected case histories. These 
case histories include: the approach to regulatory 
definitions of hazardous wastes, with emphasi 
toxic properties; the regulatory approach to stand- 
ards and criteria for facilities managing hazardous 
wastes; and development of cleanup responses to 
abandoned waste sites (with comments on the use 
of the Mitre Model for ranking such sites). The 
paper supports the conclusions that rational deci- 

sions can be made (though with some difficulty) in 
public policies related to the case histories, and an 
agenda for improving the scientific and technical 
components of hazardous waste and Superfund 
decisions is now apparent and can be suggested in 
broad outline. (See also W88-09056) (Author’s ab- 
stract) 

W88-09058 


DETERMINING THE IMPACTS ON HUMAN 
HEALTH ATTRIBUTABLE TO HAZARDOUS 
WASTE SITES, 

Centers for Disease Control, Atlanta, GA. Center 
for Environmental Health. 

For primary bibliographic entry see Field 5C. 
'W88-09059 





INDUSTRY’S GUIDELINES FOR RISK AS- 
SESSMENT, 


Shell Oil Co., Houston, TX. 

R. H. Dreith. 

IN: Risk Assessment at Hazardous Waste Sites. 
Washington, DC. 


American y> 
1982. p 45-53, 2 ref. 


Descriptors: *Risks, *Waste dumps, *Hazardous 
wastes, *Waste dumps, *Standards, *California, 


up Operations, 
Oil Company, Oil industry, Environmental effects. 


In the absence of a consensus on absolute limits of 
risk, it is useful to have a -oriented risk assess- 
aunt Senuwesh foe Sesisten saahing 


petro! 

ies, an early preliminary evaluation b' federal, 
iui; tak Wied eileen te ean ap ei ia 
nature of the materials in the site and the potential 


LEVEL, 

State Univ. of New York Coll. at Geneseo. Dept. 

of Geological Sciences. 

A comee 5 © en oe} eee 

IN: Risk Assessment at Hazardous Waste —_ 
American Chemical Society, Washington, DC 

1982. p 55-71, 4 fig, 4 tab, 3 ref. 


Descri; 3 

*Risks, *Waste disposal, *Data acquisition, New 
York, Environmental impact statement, Hazardous 
materials, Public health, Aerial photography, Tox- 
icity, Models, Urban areas, Environmental effects, 
Project planning, Evaluation, Leachates. 


A comprehensive method to inventory inactive 
waste disposal sites should integrate all available 
historic, g, geologic, land use, water 
supply, and public agency or private company 
records in order to develop a complete and accu- 
rate site profile. Detailed information on site con- 
tents may = bee but areas of potential 
impact can be evaluated. Where people or drinking 
water supplies are affected, further investigation is 
indicated. Historic aerial photographs provide the 
accuracy and documentation required to compile a 
precise record of site boundaries, points of access, 
and adjacent land use. Engi borings for 
construction projects in the vicinity of suspected 
sites are integrated with geologic information to 
construct reasonable hydrogeologic models to 
evaluate potential leachate impact on water wells 
or nearby its. Sites are systematically 
ranked using matrices with appropriate variables, 
such as Bcrwe land use, or distance to water 
wells. This kind of an evaluation is a necessary step 
in the prioritization of sites where little is known 
about contents and where numbers of sites pre- 
clude a comprehensive drilling and testing pro- 
gram. The Monroe County experience indicates 
that a well-designed study provides a conservative 
estimate of the number o os sites that 
require further consideration. study — 
a comprehensive, fifty-year inventory of all 
tially significant sites in a large urban area on 
ester, New York). (See also W88-09056) (Author’s 
abstract) 


W88-09061 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


MONITORING TO SUPPORT RISK ASSESS- 
MENTS AT HAZARDOUS WASTE SITES, 
Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

For primary bibliographic entry see Field 7A. 
‘W88-09062 


CURRENTLY AVAILABLE GEOPHYSICAL 
METHODS FOR USE IN HAZARDOUS WASTE 
SITE INVESTIGATIONS, 

Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

For primary bibliographic entry see Field 7B. 
W88-09063 


pe ant RISK ASSESSMENT INTO 
THE RESOURCE CONSERVATION AND RE- 
beta ACT REGULATORY PROCESS, 
vironmental Protection Agency, Washington, 
De. Office of Solid Waste. 


For primary bibliographic entry see Field 6E. 
W88-09064 


FATIGUE-CRACK PROPAGATION BEHAV- 
oe OF ASTM A27 CAST STEEL IN SIMULAT- 


For primary bibliographic entry see Field 8G. 
W88-09085 


REMOTE SENSING AT SAVANNAH RIVER, 
Ls primary bibliographic entry see Field 7B. 


HAZARDOUS WASTE: QUESTIONS AND 
ISSUES FROM THE 


FIELD, 
Environmental Protection Agency, Boston, MA 
Region I. 
H. P. Hynes. 
IN: Environmental Sampling for Hazardous 
American Chemical 


Wastes. , Washington, 
DC. 1984. p 1-5. 


iptors: *Hazardous *Waste dispos- 
*Water pollution control, *Project planning, 
Indicators, Fate of pollutants, Path of pollutants, 
Data interpretation, ling, Statistical 
Case studies, On-site investigations, Groundwater 
pollution. 


The issues relevant to all hazardous waste site 
inv remedial actions, and ongoing. field 
survei Roemer Poy amen" 


jus wastes to establish an initial background 
concentration. The measurements are then repeat- 
ed on a specified schedule to show changes in the 
Two examples, taken from case stud- 
les, were presented in which the significance and 
meaning of the field investigation results depended 
entirely on the design of environmental sam- 
pling programs. In one case the selection of indica- 
tor compounds was arbitrary and potentially mis- 
leading since the chemical and physical properties 
of all the contaminating compounds present were 
not considered. In a second, the statistical tech- 
niques applied to the data for gay results and 
for comparison with standards and future data 
were not discussed; a common omission. It is sug- 
—_ that a systematic approach to the design of 
eld sampling, to the selection of compounds for 
analysis, and to the methods for interpretation of 
the analytical data be improved. (See also W88- 
09120) (Wood-! 
‘W88-09121 


ASSESSING CYANIDE CONTAMINATION 
FROM AN ALUMINUM SMELTER, 
Washington State Dept. of Ecology, Olympia. 

For primary bibliographic entry see Field 7A. 
'W88-09123 


FIRST EPA SUPERFUND CUTOFF WALL: 
DESIGN AND SPECIFICATIONS, 


For primary bibliographic entry see Field 5G. 
W88-09131 


ENVIROWALL VERTICAL CUTOFF BAR- 


For primary bibliographic entry see Field 5G. 
W88-09132 


ISOLATION OF CONTAMINATED GROUND 
bit, BY SLURRY-INDUCED GROUND 


CEMENT, 
For pedery Wdigriptic: aniry sof Fuld SG: 
W88-09133 


USE OF ANALYTICAL MODELS FOR EVALU- 

ATING CORRECTIVE ACTIONS AT HAZARD- 

OUS WASTE SITES, 

GeoTrans, Inc., Reston, VA 

For primary bibliographic entry see Field 7C. 
'W88-09140 


ASSESSMENT OF GROUND-WATER CON- 
TAMINATION AND REMEDIAL ACTION FOR 
A HAZARDOUS WASTE FACILITY IN THE 
GULF COAST, 

Ecology and Environment, Inc., Kansas City, KS. 
For primary bibliographic entry see Field 5G. 
W88-09145 


CONTAMINATED GROUND-WATER RECOV- 
ERY SYSTEM ANALYSIS, DESIGN AND CON- 
STRUCTION AT A WASTE MANAGEMENT 
ae LOCATED IN A GULF COASTAL 


For primary bibliographic entry see Field 5G. 
W88-09146 


DESIGN OF COST-EFFECTIVE CHEMICAL 
MONITORING PROGRAMS FOR LAND DIS- 
POSAL FA 

For primary bibliographic entry see Field 7A. 
W88-09152 


WILL MY MO RING WELLS SURVIVE 
DOWN THERE: DESIGN AND INSTALLA- 

TION TECHNIQUES FOR HAZARDOUS 

WASTE STUDIES, 

Western Water Consultants, Inc., Sheridan, WY. 

For primary bibliographic entry see Field 7B. 

W88-09155 


APPLICATION OF GEOPHYSICAL oe 
ITE SCREENING 


Environmental Protection Agency, Atlanta, GA. 
Region IV. 

For primary bibliographic entry see Field 7B. 
W88-09 166 


APPROACH TO DRILLING AND INSTALLA- 
TION OF GROUND-WATER MONITORING 
WELLS ON HAZARDOUS WASTE SITES, 

For primary bibliographic entry see Field 7A. 
W88-09167 


VOLATILIZATION OF ORGANIC COM- 
POUNDS FROM UNCONFINED AQ’ 
Massachusetts Inst. of Tech., Cambridge. Water 
Resources and Environmental Engineering Div. 
For primary bibliographic entry see Field 5B. 
W88-09168 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


HYDROGEOLOGIC INVESTIGATIONS OF 

FAILURE MECHANISMS AND MIGRATION 

OF ORGANIC CHEMICALS AT WILSON- 
ILLINO! 


T. M. Johnson, RA Griffin, K. Cartwright, L. R. 


aye and B. L. r~ # 
IN: Proceedings of the National Symposium 
on “Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thington, OH. 1983. p 413-420, 5 fig, 2 tab, 3 ref. 


Descriptors: *Water pollution treatment, *Ground- 
water pollution, *Aquifer, *Monitoring, *Cleanup 
operations, *Waste , *Hazardous materials, 


aquifers, Geohydrology. 


This paper describes an in-progress study to 
exhume and remove wastes at a hazardous waste 


ment of organic chemical effects, room liner con- 
struction, assessing acid mine drainage, and obser- 
vation and documentation of the condition of the 
trench covers and drums and wastes. The major 
efforts of the project at the time of writing were 
installation of wells and the collection of samples 
outside of the pits. Soil borings and instal- 
lation of monitoring wells were completed. Analy- 
ses of water, leachate and soil samples were con- 

tinuing. examination of samples form 
the soil borings and observations made in backhoe 
= on and around the site indicate that sandy 

yers within the clay till are not continuous and 
thus cannot account entirely for the observed con- 
taminant migration. (See also W88-09129) (Fried- 


mann-' 
W88-09177 


RECOVERY OF COAL GASIFICATION 
WASTES: AN INNOVATIVE APPROACH, 
Pennsylvania Power and Li ~ Co., Allentown. 
Environmental Management 

For primary bibliographic ones see Field 5G. 
W88-09180 


CONTAMINATED GROUND-WATER CON- 
TAINMENT/TREATMENT SYSTEM AT THE 
NORTHWEST BOUNDARY, ROCKY MOUN- 
TAIN ARSENAL, COLORADO 

Corps of Engineers, Omaha, NE. 

ers primary bibliographic entry see Field 5G. 
W88-09182 


EVOLUTION AND ADEQUACY OF GROUND 
WATER MONITORING NETWORKS AT HAZ- 
ARDOUS WASTE DISPOSAL FACILITIES IN 


ILLINOIS, 

Illinois State Geological Survey Div., Champai 
For primary bibliographic entry see Field 7A. 
W88-09292 


SUB-LINER GROUND WATER MONITORING 
AT A LARGE LINED LANDFILL, 

Golder Associates, Mississauga (Ontario). 

For primary bibliographic entry see Field 7A. 
W88-09301 


GRAVITY FLOW HORIZONTAL DRAINS UTI- 
LIZED FOR IN-PLACE REMEDIATION, 
Blasland and Bouck Engineering, Syracuse, NY. 


For primary bibliographic entry see Field 5G. 
W88-09319 


MODELING REMEDIAL. ACTIONS AT UN- 
CONTROLLED HAZARDOUS WASTE S' 
Anderson-Nichols and Co., Inc., Palo Alto, CA. 


For primary bibliographic entry see Field 5G. 
W88-09358 


REMEDIAL INVESTIGATIONS/FEASIBILITY 
STUDIES UNDER SUPERFUND, 
Camp, Dresser and McKee, Inc., Atlanta, GA. 


For ae bibliographic entry see Field 5G. 


US. EPA RESEARCH ON IN-SITU TREAT- 
MENT TECHNOLOGY 


Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste Engineering Research Lab. 


For Ho bibliographic entry see Field 5D. 


SUBSURFACE WASTEWATER INJECTION: 
THE TECHNOLOGY OF INJECTING 
WASTEWATER INTO DEEP WELLS FOR DIS- 
POSAL, 

Missouri Univ.-Rolla. 

D. L. Warner, and J. H. Lehr. 

Premier Press, Berkeley, California. 1981. 344 p. 


Descriptors: *Wastewater hang *Injection 
wells, *Groundwater px Waste disposal, 
Geohydrology, Design standards, Monitoring, 
Water quality control. 





Groundwater has become an increasingly impor- 
tant natural resource. At the same time the need 
for deep underground disposal of wastewater 
through injection wells has steadily wn. The 
design, construction, operation, and lonment 
of subsurface wastewater injection systems are de- 
scribed. Local geologic and hydrologic character- 
istics of the injection and confining intervals are 
considered along with the physical, chemical, and 
biological compatability of the receiving zone with 
the wastewater to be injected. Design and con- 
struction aspects of injection wells are presented 
along with recommended preinjection testing, op- 
erating procedures, and emergency precautions. 
Monitoring requirements are discussed, in addition 
to records maintenance and proper well abandon- 
= o< -cals (Lantz-PTT) 


SAMPLING AND VARIABILITY IN SOILS 
AND SOLID W 

For primary bibliographic entry see Field 5A. 
W88-09431 


SAMPLING AND ANALYSIS OF HAZARDOUS 
AND INDUSTRIAL WASTES: SPECIAL QUAL- 
ITY ASSURANCE AND QUALITY CONTROL 
CONSIDERATIONS, 

University of Wyoming Research Corp., Laramie. 
Western Research Ins‘ 

For primary bibliographic entry see Field 5A. 
W88-09433 


HUMAN VIRUSES IN SEDIMENTS, SLUDGES, 
AND SOILS. 


For primary bibliographic entry see Field SB. 
W88-09463 


PHYSICAL AND CHEMICAL CHARACTERIS- 
TICS OF SEDIMENT, SLUDGES, AND a 
Houston Univ., TX. Dept. of Civil Engi 


For primary bibliographic entry see ield “SI 
W88-09464 


TRANSPORT AND FATE OF VIRUSES IN 
SOILS: FIELD STUD) 

Arizona Univ., Tucson. Dept. of Microbiology and 
Immunology. 

For primary bibliographic entry see Field 5B. 
W88-09473 


VIRAL ASPECTS OF APPLYING SLUDGES TO 
LAND 


Metropolitan Sanitary District of Greater Chicago, 


J. J. Bertucci, S. J. Sedita, and C. Lue-Hing. 

IN: In: Human Viruses in Sediments, Sludges, and 
Soils. CRC Press, Inc., Boca Raton, Florida. p 179- 
195, 3 fig, 11 tab, 45 ref. 


Descriptors: 
posal, 


*Wastewater treatment, *Land dis- 
Sludges, *Viruses, *Risk assessment, Public 


health, Case studies, Field tests, Path of Fs 

Land lication, Literature review, a dis- 

a pidemiology, Model studies, Monitoring, 
urveys, Serology. 


The construction of a quantitative concept or 
risk from hi 


sludge points out some ible routes of human 
virus transmission in such operations, but give no 
evidence of actual transmission. The pi 


best information currently pelle oe does not indi- 
cate the existence of an assessable risk. Despite the 
current lack of evidence of a virus problem associ- 
ated with land application of sludge, recent and 
—-? advancements in virology will give en- 


virolo additional matters to study. 
(See also (See also W88-0946) (Lents PTT) -PTT) 
W88-09475 


USE OF REMOTE SENSING, GEOPHYSICAL 
G. UES 


HAMPSHIRE, 
New — Dept. of Environmental Services, 
Concor 


For primary bibliographic entry see Field 7A. 
W88-09509 


PRELIMINARY CONVERSION MECHA- 
NISMS IN ANAEROBIC DIGESTION OF BIO- 
LOGICAL SLUDGES, 

Clarkson Univ., Potsdam, NY. Dept. of Civil and 
Environmental Engineering. 

S. G. Pavlostathis, and J. M. Gossett. 

Journal of Environmental Engineering JOEDDU, 
Vol. 114, No. 3, p 575-605, June 1988. 6 fig, 5 tab, 
29 ref, 3 append. EPA Grant R 809500-01-0 


Descriptors: *Sludge digestion, *Wastewater treat- 
ment, ‘Anaerobic digestion,  *Biological 
wastewater treatment, Digestion. 


Anaerobic digester performance was evaluated in 
the laboratory with special emphasis on the study 
of preliminary conversion steps in sludges contain- 
ing intact viable cells. The sludge was generated 
from totally biological wastewater. The COD frac- 
tion in the activated sludge contained >80% par. 
ticulate protein, about 12% pow arb wng pr 
about 6% lipids. Autoclaved (lysed) activated 
sludge was separated into solids and soluble frac- 
tions for individual treatment. Ultimate digestibil- 
ity (total COD reduction) was as follows: intact 
sludge, 61.5%; autoclaved slud na (total), 72.2%; 
autoclaved sludge solids, 69.5%; and autoc! laved 
sludge, soluble fraction, 92.5%. Results showed 
that hydrolysis of particulate protein was the 
major, rate-limiting step in the digestion of biologi- 
cal solids. The percent COD destruction was inde 
pendent of influent concentration, supportin 

use of a first-order rate to describe em he 
(Cassar-PTT) 

W88-09525 


PRESENCE AND PERSISTENCE OF LISTERIA 
MONOCYTOGENES IN FOOD AND WATER, 
Georgia Experiment Station, Griffin. 

For primary bibliographic entry see Field 5B. 
W88-09563 


SOIL CONTAMINATION BY SOME ORGANIC 
MICROPOLLUTANTS RELATED TO SEWAGE 
SLUDGE SPREADING, 





Ecole Polytec! Federale de Lausanne (Swit- 
zerland). Inst. du ie de Environment. 

P. Diercxsens, and J. Tarradellas. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, bye” 28, No. 1+2, p 143-159, 
January 1987. 8 (fe tab, 37 ref, append. Swiss 
National Fund f ior Scientific Research PNR 7B 
program. 


Descriptors: *Soil contamination, *Or; 

ce *Path of pollutants, setae Grae, 
a ludge, Phenols, e, Fer- 

tilizers, Polychlorinated pers Hydrocarbons. 


Soil contaminated by four different micro pollutant 


ganic com- 
ure 


= weight polycyclic aromatic hydrocarbons 
ychlorinated henyls, Ytiethythexyl 

ee My or ay mpe just after spreading. 

pate one month later, the of these 
micropollutant it groUps fall to the concentration 
detected just sludge spreading. As far as 
the soil concentration is only PAHs 
and PCBs are precipitation dependent. Some test 
plots which were enriched for 10 yrs with fertiliz- 
ers, pig-dun, + sewage sludges show only an 
increase of PAH concentrations of the plots 
cious dines iiic seman tie’ to te 
is chiefly responsible for the in- 

in the soils, but pig-dung seems to 

contain quantities of these micropollutants which 
have to be taken into consideration. (Author’s ab- 


stract 
W88-09577 


FATE OF A 
FR 


TRAZINE AND JURALIN 
(OM AN INDUSTRIAL W. DUMPING 


‘ASTE 
AT THE LLOBREGAT RIVER: PRESENCE IN 
FISH, RAW AND FINISHED WATER, 
Instituto de Quimica Bio-Organica, Barcelona 


Spain). 
For primary bibliographic entry see Field 5A. 
W88-09600 


GEOMEMBRANES FOR MUNICIPAL SOLID 
WASTE LANDFILLS, 

Gundle Lining Systems, Inc., Houston, TX. 

M. C. Mathieson, and M. W. Cadwallader. 

Public Works PUWOAH, Vol. 119, No. 5, p 80-81, 
May 1988. 1 tab. 


Descriptors: *Solid waste disposal, *Impervious 
membranes, *Linings, *Municipal wastes, *Land- 
fills, Groundwater pollution, Industrial wastes, 
Hazardous materials, Permeability, Florida. 


In its effort to protect groundwater, the EPA is 
requiring increased and more diversified liner 
—_—— for hazardous waste landfills and surface 
undments. Many of the chemicals that cause 
industrial solid wastes to be classified as hazardous 
are also present in municipal solid wastes. Synthet- 
ic alo liners are highly attractive because of 
their negligible permeability and good chemical 
resistance. A 12-acre ‘oon te 
lined landfill for Leon County, i is de- 
scribed. (Shidler-PTT) 
W88-09651 


HEAVY METALS REMOVAL FROM ANAERO- 
BICALLY DIGESTED SLUDGE BY CHEMICAL 
AND MICROBIOLOGICAL METHODS, 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

R. D. Tyagi, D. Couillard, and F. Tran. 
Environmental Pollution, Vol. 50, No. 4, p 295- 
316, 1988. 7 tab, 7 fig, 25 ref. Natural Sciences = 
Engi g Research Council of Canada gran 
A3711 and A4984 and the Ministere de T Education 
Sa _ Province of Quebec grant FCAR 87-AS- 


Descriptors: *Waste disposal, *Waste treatment, 
*Heavy metals, *Digested sludge, *Anaerobic di- 
gestion, *Chemical degradation, *Microbiological 
degradation, *Leaching, Sludge solids, Hydrogen 
ion concentration, Acidification, Copper, Solubili- 
ty, Economic efficiency. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


Metal removal from anaerobically Soe slud 
chemical treatmen pao apectie 


solid concentration and pH. In the acid treatment 
seaiath 2 DS ee eines wo Sate Se 
concentration in the sludge to an accepta- 

ble In the microbial processes, mixed culture 
neo ee ee ae ee 
culture (T. ferroxidans). The acid require- 

ment was lower for the microbial process. As a 
result, the cost of sludge treatment in terms of 
chemicals was found to be decreased by 80% in 
leaching. (Author’s abstract) 


NITRATE IN WATERS FROM SEWAGE- 
For primary bibliographic Field SB 

‘or entry see Fie! ; 
W38-09662” 


EFFECT OF GAMMA-IRRADIATED SLUDGE 
ON THE GROWTH YIELD OF RICE 
Baroda Univ. (nda: Dept, of Microbiology 

Univ. ft. 
os Pandya, L. Prakash, P. Devasia, and 
Environmental Pollution, Vol. 51, No. 1, p 63-73, 
1988. 2 fig, 4 tab, 27 ref. 


Descriptors: *Disinfection, *Plant 
yield, *Gamma irradiation, *Sludge utilization, 
*Rice, ‘*Sludge, ‘Fertilization, ‘*Irradiation, 
*Growth media, Root development, Chlorophyll, 
Yield, Growth. 


The effects of gamma-irradiated sludge on the 
oe and yield of rice (Oryza sativa L. var. GR- 
2 penne ae Fg gar gp Compared 

grown only in soil, shoot length, 
roel Fresh wei 
total soluble sugars, starch and 


wth, *Crop 


diated or gamma-irradiated sludge were found to 
be significantly increased. Irradiation of sludge sig- 
nificantly stimulated the linear growth of shoot 
and root systems as well as fresh and dry weights 
of plants, compared to those grown in soil contain- 
ing unirradiated sludge. There was also an im- 
provement in the grain yield (weight of seed) when 
plants were grown in soil supplemented with irra- 
diated sludge. The results obtained suggest that the 
frceyeled for sewage sludge can be beneficial- 

cled for agricultural uses. (Author’s ab- 


W88-09664 


POULTRY WASTE LAGOON SEDIMENT AS A 
SOURCE OF CALCIUM FOR LAYING HENS, 
Florida Univ., Gainesville. Dept. of Poultry Sci- 


ence. 
ee Sen aS 


Florida Scientist FLSCA, Vol. 49, No. 2, p 122- 
125, Spring 1986. 3 tab, 6 ref. 


Descriptors: *Recycling, *Waste recovery, *Calci- 

um, *Calcium carbonate, *Cycling nutrients, 

*Poultry, *Wastewater lagoons, *Diets, Bottom 

= its, Excretion, Sludge disposal, Chemical 
lysis. 


An experiment was conducted to determine if cal- 
cium in the sediment, which accumulates in poul- 
try waste lagoons, could be used in laying hen diets 
as a source of calcium for egg production. The 
sediment used for this study was obtained from 
two locations within a lagoon, located on a layer 
farm in central Florida. The farm had been 
ational for approximately 10 years. Two eumeed 
laying in peak production, were fed either a 
corn-soybean meal basal diet or the basal diet 
supplemented with the lagoon sediment. Based on 
the sediment’s nutrient analysis it was added to the 
diet at a level to furnish approximately 50% of the 
total calcium. No significant differences were ob- 
served between treatments in egg production, feed 
consumption, feed efficiency, egg weight, or e 
specific gravity. Thus, it was concluded that poul- 
try lagoon sediment can furnish calcium for laying 
hen feeds. (Author’s abstract) 
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W88-09676 


PATHWAY OF TRACE ELEMENTS DURING 
OIL SHALE COMBUSTION - A CLUE TO 
aan AVAILABILITY FOR LEACHING 


.OCESSES, 
Geological Survey of Israel, Jerusalem. 
For primary bibliographic entry see Field 5B. 
W88-09704 


PSYCHROPHILIC METHANE FERMENTA- 
TION OF EXCESS SLUDGE BY ENRICHMENT 


CULTURE, 
Government Industrial Development Lab., Sap- 
poro (Japan). 
For primary bibliographic entry see Field 5D. 
W88-09839 


PREDICTION OF TIME VARIATION IN 


so. TO 
APPLICATION OF SEWAGE SLUDGE, 
National Inst. for Environmental Studies, Tsukuba 


Journal of Hydrology JHYDA7, Vol. 99, No. 1/2, 
p 1-17, May 1988. 1 fig, 1 tab, 23 ref. 


Descriptors: *Sludge disposal, *Soil contamina- 
tion, *Chlorides, *Cropping, *Path of pollutants, 
*Solute mo ‘Gapoml, "‘Spuial  Aetvetice, 
lo aste disposal, Spa 
Chemical analysis, Mathematical studies, Rainfall, 
Grasses, Growth, Model studies, housed 
relationships, Soil water. 


A numerical model of discrete type was applied for 
simulating water and chloride movement through 
the upper 100 cm of unsaturated soils treated with 
sewage sludge and planted with Italian ryegrass. 
The model simulation indicated that the time re- 
quired for washing out the chloride from the soil 
depended on the amount of precipitation rather 
than the number of repetitions of sludge applica- 
tion. When the precipitation exceeded the sum of 
the evaporation and the water taken up by the 
plant, the distribution of the chloride concentration 
reached an equilibrium within several years. When 
the precipitation was less than the sum of the 
evaporation and the water taken up, the concentra- 
tion of chloride in soil increased annually and the 
water deficit was critical during the period of 
active plant growth. A of the chloride trans- 
ported by the unsteady flow of water reached the 
soil layers at a — below 100 cm, even though 
the net amount of water leached was equal to or 
less than zero. (Author’s abstract) 

W88-09911 


PERMEABILITY AND COMPRESSIBILITY OF 
SLURRIES FROM SEEPAGE-INDUCED CON- 
SOLIDATION, 

Universidad Politecnica de Cataluna, Barcelona 
(Spain). 

A. Huerta, G. A. Kriegsmann, and R. J. Krizek. 
Journal of Geotechnical Engineering JGEND2, 
Vol. 114, No. 5, p 614-627, May 1988. 5 fig., 10 
ref., 1 append. 


Descriptors: *Slurries, *Clays, *Seepage, *Mine 
wastes, *Waste disposal, *Mathematical models, 
Disposal capacity, Permeability, Soil types, Piezo- 
metric head, Compressibility. 


A one-dimensional mathematical model based on 
finite-strain theory is developed to solve the prob- 
lem of seepage-induced consolidation in sediment- 
ed slurries or very soft clays. The direct solution 
employs known or assumed material property rela- 
tionships to determine the final thickness of a soft 
sediment subjected to a constant piezometric head. 
It is useful for predicting the capacity of a disposal 
area and the time-dependent i a in mate- 
rial properties. Alternatively, inverse solution 
utilizes final settlement and steady-state flow data 
from laboratory or field tests to deduce permeabil- 
ity and compressibility relationships for soft sedi- 
ments. This approach is especially helpful in the 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


case of permeability determinations because it 
avoids some of the major problems associated with 
permeability testing of such materials. The result- 
ing model shows that the coefficient of eabil- 
ity influences both the time to reach the steady- 
state condition and the nature of the steady-state 
condition itself. An illustrative example is present- 
ed wherein date from a series of tests on a kaolinite 
slurry are used to establish material property rela- 
tionships that are then used to predict the vo te 
of other tests on the same soil under di 
ee (Author’s abstract) 

W88-09958 


EFFECTS OF SEWAGE DUMPING ON MA- 

CROBENTHIC INVERTEBRATES IN THE 

JORDAN GULF OF AQABA, RED SEA, 
Jordanian Marine Science Station, A: 

For primary bibliographic entry see Field 5C. 

W88-09996 


UNDERGROUND STORAGE TANK DISPOS- 
AL: ALTERNATIVES, ECONOMICS, AND EN- 
VIRONMENTAL COSTS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Lang for Environmental and Hazardous 
Material S! 


J.E. Robimon D. W. Scott, W. Knocke, and W. 
D. Conn. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-186077/ 
AS. Price codes: A04 in paper copy; AO1 in micro- 
fiche. Virginia Water Resources h Center 
Blacksburg, Bulletin 160, February 1988. 53 p, 6 
tab, 54 ref, 3 append. 


Descriptors: *Underground storage tanks, *Waste 
disposal, *Costs, *Virginia, *Hazardous waste dis- 
posal, Abandonment, Environmental impacts, Re- 
source Conservation and Recovery Act, Compre- 
hensive emergency response, Compensation, Li- 
ability Act, Petroleum products. 


Alternative technologies were examined for the 

of disused underground storage tanks 
(U that once contained petroleum products or 
other hazardous chemicals and the effects of haz- 
ardous waste laws on disposal are discussed. Dis- 
posal options for the large — of old vessels 
are considered in terms of currently required and 
available technologies, the benefits and problems 
associated with various strategies, and the means 
available to a tankowner for utilizing these oj oom 
through either a full or partial contracting o! 
mercial services. Actual disposal costs changed bs by 
firms offering the service in or near Virginia were 
compared and the environmental impacts associat- 
ed with cleaning wastes and tanks discharged ac- 
cording to each strategy are addressed. Additional 
information about pertinent re; ions and the 
characteristics of the national UST populations are 
= a! 4 the Appendices. (USGS) 


FINANCIAL RESPONSIBILITY PROVISIONS 
FOR UNDERGROUND TANKS IN VIRGINIA, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 


For primary bibliographic entry see Field 5G. 
'W88-10037 


5F. Water Treatment and 
Quality Alteration 


PLANNING FOR AN INDIVIDUAL WATER 
SYSTEM 


American Association for Vocational Instructional 
Materials, Athens, Georgia. 1982. 160 p. Edited by 
J. Howard Turner. 


Descriptors: *Water supply development, *Man- 
agement planning, *Water supply, Water demand, 
Water use, Disinfection, Water treatment, Pump- 
ing, Pipes. 


Methods are given for planning a safe and ade- 
quate water supply for the person who has the 


responsibility of providing a water system for a 
suburban home, vacation home, farm or ranch. 
The general objectives are to help a student 
become proficient in the following jobs: (1) Deter- 
mining how much water is needed for persons, 
livestock, domestic animals, and other uses such as 
a swimmin; | and lawn and garden irrigation; 
(2) Determining the amount of available water; 50) 
Determining if the available water is safe; (4) Pro- 
tecting water sources from pollution; (5) Disinfect- 
ing water; (6) Conditioning water; (7) Selecting a 
ump; (8) Selecting a water storage; 9) Providing 
ae for the pump and water storage; (10) Se- 
lecting the ay rr re Na (11) Selecting the 


Wvse-08973 


WATER SYSTEMS HANDBOOK: A COM- 
PLETE TEXT ON PRIVATE WATER SYSTEMS 
- THEIR DESIGN, OPERATION AND MAIN- 


Water S) Council, Chi IL. 

ater Systems cago, 

Water Systems Council, Chicago, Tilinois. 1987. 
106 p, 85 ‘fig, 6 tab. 


Descriptors: *Water supply, * criteria, 
*Maintenance, *Water conveyance, * books, 
*Groundwater management, Pumps, Groundwater 
quality, Costs, Economic aspects, Pipes, Ground- 
water budget. 
ar Fac i undwater system is both flexible 
. A variety of pumps are available, 
oleh ener ee th aiees and cove ot wells, from 
the shallowest 2 the deepest. The systems are 
made automatic and dependable by many types of 
controls and accessories. Additional equipment can 
be added to the system for treatment where re- 
quired. It is estimated that 97% of all fresh water 
available in the nation at any time is groundwater. 
Groundwater, having been filtered by the under- 
ground formations through which it passes, has a 
gh of purity seldom attained by surface waters. 
le its mineral content varies, on the 
geology of the area, the minerals are less and 
add to taste; where too strong, the minerals may be 
reduce by softeners, filters and chlorinators. A 
major advantage of private wells and water sys- 
tems using groundwater supply is low cost. Except 
in heavily populated areas, it is less expensive to 
install and maintain a private system than it is to 
~~ the significant piping and operating costs of a 
tral system - such as a rural water district. This 
iepdbenk explains how private groundwater sys- 
tems are designed and operated. - 
W88-08984 


1987 ANNUAL BOOK OF ASTM STANDARDS, 
American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 7B. 
W88-08988 


INNOVATIVE BIOLOGICAL TREATMENT OF 
CONTAMINATED GROUNDWATER, 

DETOX, Inc., Dayton, OH. 

For primary bibliographic entry see Field 5G. 
W88-08992 


SMALL SCALE WATER TREATMENT SYS- 
TEMS FOR REMEDIATING CONTAMINATED 
GROUND WATER, 

Geraghty and Miller, Inc., Oak Ridge, TN. 

For primary bibliographic entry see Field 5G. 
W88-08993 


REMEDIATION OF eee CON- 


WESTEC Services, Inc., San Diego, CA. 
For ailane bibliographic any see Field 5G. 


ORGANOHALOGEN FORMATION TREAT- 
MENT AND CONTROL, 
National Inst. for Water Research, Pretoria (South 


Africa). 
For primary bibliographic entry see Field 5B. 
W88-09049 


TREATMENT TECHNOLOGY FOR REMOVAL 
OF DISSOLVED GASOLINE COMPONENTS 
FROM GROUND WATER, 

For primary bibliographic entry see Field 5D. 
W88-09136 


WATER SUPPLY CONTAMINATION CLEAN- 
UP IN MASSACHUSETTS, 


Massachusetts Dept. of Environmental Quality En- 


gineering, Boston. 
For primary bibliographic entry see Field 5G. 
W88-09321 


EFFECTIVENESS OF AIR STRIPPING 

VERSUS ACTIVATED CARBON FOR REMOV- 

AL OF DBCP, EDB, AND TCP AT ULTRA-LOW 

CONCENTRATIONS, 

GMP Associates, Inc., Honolulu, HI. 

L. A. Mainsfield, W. A. Guirguis, K. Hayashida, 

and P. B. Melnyk. 

IN: Proceedings of the Sixth National Symposium 

and ply mg on Aquifer Restoration and 
‘ater Monitoring. Columbus, Ohio. May 

19-22, 1986. National Water Well Association, 

Dublin, OH. 1986. p 510-535. 6 fig, 11 tab, 4 ref. 


Descriptors: *Water treatment, *Activated carbon, 
*Air stripping, *Adsorption, *Chlorinated hydro- 
carbons, *Organic compounds, *Groundwater pol- 
lution, *Groundwater management, Groundwater 
monitoring, Monitoring wells, Detection limits, 
Water quality, Aquifers, Design criteria, Economic 
aspects, Groundwater, Hawaii, Cost analysis, Ad- 
sorption. 


Traces of the halogenated hydrocarbons, Ethylene 
Dibromide (EDB), dibromochloropropane 
(DBCP) and Pn (TCP) were detect- 
ed in certain potable water wells at two sites in 
Hawaii. One location (Site I) displayed detectable 
concentrations of DBCP and TCP at levels ce 
75 per-trillion (ppt) and 2.5 parts-per-bi 

), respectively; while the contaminants found 
at the other location (Site II) were EDB, at levels 
reaching 90 ppt and TCP at levels of 0.25 ppb. 
Three processes investigated were: adsorption by 
granular activated carbon and desorption by a 
packed tower and a cooling tower. A granular 
activated carbon pilot unit, operated at Site I over 
a period of two months, demonstrated the effec- 
tiveness of adsorption to remove contaminants to 
completely non-detectable concentrations. Carbon 
usages were determined in the laboratory by the 
Dynamic Filtration Test for waters from Sites I 
and II and were, respectively: 23 and 36 pounds 
per one million gallons treated. The ability of 
desorption with the packed tower to reduce con- 
taminant concentrations to or below their 
detection limits, i.c., 20 ppt for DBCP and EDB, 
and 200 ppt for TCP; was witnessed through pilot 
tests at both sites. Sufficient data were collected 
during these tests to permit calculation of mass 
t er coefficients for each contaminant which 
were subsequently used in eae a preliminary 
design for full scale system. rption was also 
found to be effective with a wired tower. Treat- 
— costs were determined based on a preliminary 

prepared for each process at "Sites I and II. 

ite I, these costs were: $0.26, $0.22 and $0.27 
om thousand gallons, for activated carbon, packed 
tower and cooling tower treatment, He opp 
and at Site II, costs were $0.22 and 16 per 
thousand gallons treated for activated carbon and 
packed tower treatment. Adsorption with activat- 
ed carbon became the preferred treatment process 
at both sites, after comparison of treatment costs 
and relative performance. (See also W88-09283) 
(Author’s abstract) 
W88-09323 


—— SCALE RADON REMOVAL 


STEM, 
North East Environmental Products, Inc., Leba- 
non, NH. 





IN} f the Fourth Annual Eastern 
IN: Proceedings te) For Ann 
Ground Water Conference. Burli 
Vermont. July 14-16, 1987. National Water Well 
ee Dublin, OH. 1987. p 559-573, 7 fig, 4 


ioi *Groundwater 
lution, water, *Water treatment, 
lic health, Iron, Calcium, Path of 


Manganese, 
pollutants, Fouling, New Hampshire, Cost analy- 
sis, Case studies. 


ee ee 
d a great deal of attention in 

ele ow: evergreen 
over last few years. The EPA and several 
states are currently conducting studies and surveys 
to assess the extent and severity of the radon 
contamination problem. The current status of the 





s available treatment alternatives is 
given. soecyor tl air stripping technology to 
radon removal from small community water sup- 
pe mv ee 
for radon removal in communi 


— are er (See also Ws8-09477) Cav 
‘W88-09508 


ly 


USING UNDERGROUND ANTHRACITE MINE 
POOLS FOR MUNICIPAL WATER SUPPLIES: 
CASE STUDY - MT. CARMEL, PENNSYLVA- 


NIA, 

Benatec Associates, Inc., Harrisburg, PA. 
For primary bibliographic entry see Field 3C. 
W88-09519 


DEVELOPMENT OF mg EQUATIONS FOR 
GAC TREATMENT S' 
Environmental onsontion Agency, Cincinnati, 
fe Drinking Water Research Div. 

J. Q. Adams, and R. M. Clark. 
Journal of Environmental Engineering JOEDDU, 
Vol. 114, No. 3, p 672-688, June 1988. 1 fig, 5 tab, 
11 ref, 2 append. 


Descriptors: *Granulated activated carbon, 
*Water treatment, *Activated carbon, *Organic 
compounds, Cost analysis, Capital costs, Drinking 
water. 


BL ad use of granular activated carbon (GAC) as a 
road spectrum adsorbent in the treatment of 
drinking water has been shown to be effective in 
removing or reducing concentrations of specific 
organics and total organic carbon. Much concern 
has been expressed, however, regarding the cost of 
GAC systems, and therefore several studies have 
been conducted to develop cost-estimating equa- 
tions for system components. Early cost studies are 
based on design and not on as-built plants. A 
comparison between costs from some recently 
completed field projects and costs estimated from 
these conceptual design studies has resulted in a 
reevaluation of the early estimates. Most estimates 
are close to the actual costs derived from the field 
ee rojects. However, by combining data from the 
ld projects and design studies, an updated set of 
cost estimating equations has been developed for 
GAC treatment systems. These new equations can 
be used to estimate capital costs and individual 
operation and maintenance cost components. (Au- 
thor’s abstract) 
W88-09531 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


METERING UTILITY SERVICES: EVALUA- 
TION AND MAINTEN. 


_ California Univ., Davis. Dept. of Civil Engineer- 


iA Land 
ater Resources Research WRERAO, Vol. 24, 
Noe 6, p 802-816, June 1988. 5 fig, 6 tab, 64 ref. 


Be eet ee 


on 3 on a blok-byblork tote and (2) sc 
eT eee 


ioe aoe, 
pega 2 savi 


reac 


WOLLASTONITE AS ADSORBENT FOR RE- 

MOVAL OF FE(ID FROM WATER, 

— Hindu Univ., Varanasi (India). Inst. of 
ech. 


For pri bibliographic .entry see Field 5D. 
WE8-09564 


spiand teeta ous tennd aun’ 
as much as $3.40 per meter 


POLAROGRAPHIC wore gene OF 
LEAD IN DRINKING WATER OF 
WESTERN 


2. 
M.S. Coll., Saharanpur (India). Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5A. 
W88-09574 


GC/MS, HPLC AND FAB MASS SPECTRO- 
PHOTOMETRIC ANALYSIS OF ORGANIC MI- 
CROPOLLUTANTS IN BARCELONA’S WATER 
SUPPLY, 

Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Lab. d’Espectrometria de Masses. 

For primary bibliographic entry see Field 5A. 
W88-09583 


INVESTIGATION OF A _ TOXIC WATER- 
BLOOM OF MICROCYSTIS AERUGINOSA 
(CYANOPHYCEAE) IN LAKE AKERSVATN, 
NORWAY, 

Norges Veterinaerhoegskole, Oslo. Dept. of Food 
Hygiene. : ; 

For primary bibliographic entry see Field SC. 
W88-09625 


EXPERIENCES WITH TREATMENT FOR 
VOLATILE ORGANIC CONTAMINANTS, 
Dufresne-Henry, Inc., Westford, MA. 

G. R. Allan. 

Journal of the New En; 
ciation JNEWA6, Vol. 
1988. 1 fig, 4 tab. 


Descriptors: ‘*Volatile organic contaminants, 
*Water treatment, *Organic compounds, *Ground- 


id Water Works Asso- 
02, No. 1, p 13-21, March 


water pollution, *Aeration, *Activated carbon, 
*Adsorption, Volatility, Pollutants, Air tempera- 
ture, ia, Iron, Costs, Economic feasibility. 


Three different communities in Massachusetts 
found that their groundwater supply had become 
contaminated with volatile organic chemicals 
pee oF neha een of both aeration and 
were compared as to the 

efficiency of VOC removal. Operational onal consider- 
ations such as air temperature, possible bacterio- 
logical contamination, iron plugging, desorption of 
lar activated carbon, and costs are noted. 
conclusion: Removal of VOCs from a ground- 
water supply is feasible and economical. (Author’s 


Wa8-056e4 


DEVELOPING DYNAMIC TOOLS FOR 
WATER DISTRIBUTION SYSTEM MANAGE- 


Boston Water and Sewer Commission, MA. 


Water Works Asso- 


ciation JNEWA6, Vol. 102, No. 1, p 22-28, March 


: *Water distribution, *Management 


A two-and-a-half-year study of the Boston water- 
“ss system was undertaken. The result was 
ive report about such diverse sub- 
jem en eeeat banets. the actual and projected 
ee een ae eyes 
Sindee “opening posoubaes “wesb. op 


operating procedures were a 
Computers were used pap ara A in the ly and 
then pret ng oe into the ig water departmen 

Se ekligis that part San of the 
ps ans : see the hydraulic analysis and the devel- 
opment of a ‘work-order system’ for maintenance. 


(CUT, 
Whitman and Howard, lac., Wellesley, MA. 
O.E. Poirier. 
Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 102, No. 1, p 29-47, March 
1988. 13 fig, 4 tab. 


Descriptors: *Water treatment facilities, *Pilot 
plants, Connecticut, Reservoirs, Evaluation, Tur- 
bidity, Organic compounds, Color, Chemical treat- 
ment, Filter media, O Ozonation, Oxidation, Filtra- 
tion, Pretreatment of water, Water treatment. 


A pilot-plant study was undertaken at a Connecti- 
cut water-treatment plant as a basis for recom- 
improvements and expansion to —- 

the facility at MacKenzie Reservoir. Among other 
things the pilot study was to evaluate the use of a 
‘Super Pulsator’ to reduce turbidity, total trihalo- 
methanes, and color; to select treatment c’ 

to evaluate different fil iter media; and to — 
ozone and chlorine dioxide as oxidizers. The 
sults of the pilot-plant work resulted in a aan 
mendation to build a filtration plant at Paug Pond, 
a different source altogether, and replenishing the 
water in Paug Pond with pretreated water from 
MacKenzie Reservoir. (Author’s abstract) 
W88-09646 


PHOTOLYTIC DEGRADATION OF TRACE 
AMOUNTS OF DIBROMO-1,2-PROPANE IN 
WATER: THE INFLUENCE OF HYDROGEN 
PEROXIDE (DEGRADATION PAR PHOTO- 
LYSE DU DIBROMO-1,2 PROPANE PRESENT 
A L’ETAT DE TRACES DANS L’EAU: INFLU- 
ENCE DU PEROXYDE D’HYDROGENE), 
Universite de Toulon et du Var, La Garde 
(France). Lab. de Chimie Appliquee. 

J. C. Milano, and J. L. Vernet. 

Chemosphere CMSHAF, Vol. 17, No. 5, p 963- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


971, 1988. 1 fig, 1 tab, 38 ref (no English summa- 
ry). 


Descriptors:  *Organohalo; *Photolysis, 
*Water treatment, *Photolytic degradation, *Di- 
bromopropane, *Chemical degradation, Chemical 
— Organic compounds, Light effects, Pesti- 


Photolysis of dibromo-1,2-propane, dissolved at 

cathe £ ov somapiond 
hydrogen pureniaarvedie <tuaieand: Reactions oc- 
curring in quartz and pyrex tubes are described 
and the reaction products are characterized. It is 
shown that the action of hydrogen peroxide in the 
presence of UV radiation has specific application 
in the area of purification of water contaminated 
e pesticides and other organohalogen pollutants. 


riedmann-' 
W88-09655 


WATER TANK RECYCLED INTO A PUMP 
ogy: athe gee 


M. R. Newman. 
Public Works PUWOAH, Vol. 119, No. 6, p 73-75, 
June 1988. 


: *Water distribution, : Pome, plants, 


Rapid economic growth in Southwest Florida 
during the early 1980's demands on the 
Collier County water distribution system and re- 


cous Sah souatie Ue llepaoey oa theses 

miles away with both automatic and manual 

—_ pump controls and a chlorine control 

that allowed for a constant residual searing 

facility. An exterior berm and 

added to enhance the io oiler toiaest 

cost requirements the facilities were constructed 

pl in-house personnel. Fae ae 
rapidly and anticipates 


ny AL ae (White-Reimer- nee ETy eT 


CONTROL OF PEAK WATER DEMANDS, 
For primary bibliographic entry see Field 3D. 
W88-09658 


CADD - GENERATED WATER SYSTEM ATLAS 
OFFERS FLEXIBILITY, 

For primary bibliographic entry see Field 6B. 
W88-09659 


ORGANIC CONTAMINANT REMOVAL BY 
COAGULATION AND RELATED PROCESS 
COMBINATIONS, 

Kansas Univ., Lawrence. Dept. of Civil Engineer- 


ing. 

S. J. Randtke. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 5, p 40-56, May 1988. 14 
fig, 6 tab, 143 ref. 


Descriptors: *Drinking water, *Water treatment, 

*Organic compounds, Literature 
review, Water supply, Process control, Pretreat- 
ment of water, Filtration, Activated carbon, Ad- 
sorption. 


Work done over the past few decades to under- 

stand the removal of organic contaminants by the 

—— process, alone and in combination wi 
processes is summarized. 

Scones that coagulation can substantially 

reduce the concentration of certain organic con- 


taminants found in drinking-water supplies, and 
that an igor cipro St of the fundamental mecha- 
nea removes organic con- 


tative prediction of the 


leety wo hc eenvad anit 

rol variables: Date aloo dem: 

tt removal of organic contaminants by 

coagulation canbe influenced by other processes, 
as pre-ozonation, and that Gdaauietign aie 

the removal of organic contaminants by 

such as filtration 


ons of 


subsequent treatment processes, 
and activated-carbon adsorption. (Author's ab- 


stract) 
'W88-09833 


ADVANCED OXIDATION PROCESSES FOR 
TREATING GROUNDWATER CONT TAMINAT- 
ED WITH TCE AND PCE: TORY 


STUDIES, 
= Univ., Los Angeles. School of Public 


P. Rstems etre . Kang. 

ournal of the American Water Works Association 

JAWWAS, Vol. - 5, p 57-63, May 1988. 7 
A. Cooperative Agreement 


fg 5. tab, 19 ref. E 
813188. 


: *Water treatment, *Groundwater pol- 
a *Chliorinated hi 
treatmen 


and by ozone. 
ratios of 307 (wiw). 
mass-transfer limited. Hi 
ion in the groundwater si the 
at Deronide i wor that va by theo 

pore suggesting prior 
oxidation may improve the process. (See also wes. 
Sas Author's abstract) 


ADVANCED OXIDATION PROCESSES FOR 
TREATING GROUNDWATER CONTAMINAT- 
WITH TCE AND PCE: PILOT-SCALE 
EVALUATIONS, 

Montgomery ig ), pa * rh: “sy 

E. M. Aieta, Reagan, J. S. Lang, L. 
McReynolds, a J-W. Kang. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 5, p 64-72, May 1988. 11 
fig, 10 tab, 23 ref. 


Descriptors: *Water treatment, *Groundwater pol- 
lution, *Chlorinated hy *Chemical 
treatment, *Oxidation ——— *Ozone, Pilot 
plants, Hydrogen ee transfer, Com- 
parison studies, Cost analysis. 


A pilot-scale evaluation was conducted of an ad- 
vanced oxidation process that utilizes hydrogen 
peroxide and ozone. Treatment efficiency was de- 
termined as a function of the peroxide-to-ozone 
dosage ratio. The ozone mass-transfer characteris- 
tics of the process were also investi . Compar- 
ison with other treatment technologies indicates 
that advanced oxidation can be a cost-effective 
treatment process for controlling the common 
chlorinated aes found in groundwater. (See 
also W88-09834) (Author’s abstract) 

'W88-09835 


USING GAC TO REMOVE VOCS FROM AIR 
STRIPPER OFF-GAS 

Michigan Technological Univ., Houghton. Dept. 
of Civil Engineering. 

J. C. Crittenden, R. D. Cortright, B. Rick, S.-R. 
Tang, and D. Perram. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 5, p 73-84, May 1988. 7 
fig, 11 tab, 32 ref. AWWA Research Foundation 
Contract 83-84. 


Descriptors: *Water treatment, ‘*Activated 
Carbon, *Organic compounds, *Volatile organic 


compounds, *Oxidation process, Chlorinated hy- 
drocarbons, Adsorption, Kinetics, 
Steam, Cost analysis, Economic aspects. 


Ee technical and economic feasibility of treating 
off-gas with yep d activated — 

For dichl 
trichloroethene, air followed by cage 
GAC treatment was shown to be very effective 
and economical 


(GAC) was evaluated. 


compared with aqueous-phase 
GAC treatment, with GAC usage rates for gas- 
phase adsorption being less than one-half those for 
ee an See ad- 
sorption are much faster than liquid-phase 
kinetics, the required bed depth and diameter are 
much smaller for gas-phase beds. Steam regenera- 
tion was found to be ineffective for regeneration 
gas-phase GAC at low concentrations. (Author’s 


) 
W88-09836 


GRANULAR ACTIVATED CARBON FOR CON- 
TROLLING THMS, 

a Protection Agency, Cincinnati, 
dads edhe eee ad Le, pe 


Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 5, p 85-92, May 1988. 13 
fig, 4 tab, 19 ref. 


Descriptors: *Water treatment, *Activated carbon, 

tion, Water quality standards, Trace levels, Cost 

analysis, Operating costs. 

S =~ reduction of the maximum contaminant 
trihalomethanes — 


many utilities to 

treatment processes. 

more utilities are 

carbon (GAC) for trace 

er, GAC will not be effective for — situations. 

This article presents performance and cost data, 

collected from five sites, for the removal of THMs, 

their precursors, and surrogates. The cost of GAC 

treatment varied for each examined, with 

14.9 pre-e _ being the lower cost for a 25- 
ar pet am For creat 

cost. For a 

ao = phe cos cost was 13.8 cents/1000 

and the cost was 82.9 cents/1000 gal. 

cost would have to be evaluated with other treat- 

ment alternatives for controlling THMs, taking 

into account disinfection by-products other than 

THMs and any other detrimental effects. (Shidler- 


PTT) 
'W88-09837 


VARIATIONS IN THE FLUORIDE LEVELS OF 
DRINKING WATER IN SOUTH AFRICA: IM- 
no FOR FLUORIDE SUPPLEMEN- 
Stellenbosch Univ. (South Africa). Faculty of 


Sk R. Grobler, and A. G. Dreyer. 
South Africa Medical a Vol. 73, No. 4, p 
217-219, February 20, 1988 


Descriptors: *Water treatment, ‘*Fluoridation, 
*Seasonal variation, *Fi *Drinking water, 
*Water supply, Electrodes, Water quality, South 


The range of fluoride levels in the drinking water 
of cities and villages of South Africa was deter- 
mined during the transition from a very dry (1983) 
to a wet (1984/1985) period. The combination 
fluoride ion selective electrode was employed for 
the determination of the fluoride concentration. It 


changed for 93% of the cities and villages studied 
during the period 1983-1985. Furthermore, it 
became clear that when the water volume of the 
supplying source increased, the fluoride level de- 
creased significantly (P < 0.01). Boreholes showed 
significantly higher fluoride levels (P < 0.01) than 
rivers or dams. The impact of the variation in 
drinking water fluoride concentrations on supple- 
mentary fluoride dosage is discussed and recom- 
mendations made. (Author’s abstract) 





W88-09900 


MYCOBACTERIA IN PUBLIC WATER SUP- 
PLIES; COMPARATIVE RESISTANCE TO 


Harvard Medical School, Boston, MA. Dept. of 
Anaesthesia. 
ee ee eee 


Sciences, Vol. 5, No. 5, p 147-148, 
May 198 1988. tab, beef E EPA Grant CR-812787-01- 


no bacteriocidal effect. 
ss teddual hare? Gl mg/L or less, de- 
pending on the water ts within Boston, 
suggest that current procedures may 
act be oxesquete for elective conta of potentially 
pathogenic Sea eae erway «| 


J. M. Sykes, and A. M: 


)ISEASE, 
Annals of AOHYA3, Vol. 
32, No. 1, p 63-67, 1988. Hygiene . 


Descriptors: *Legionella pneumophila, *Bacteria, 

“Legionnaires disease, *Risk assessment, *Water 
lution sources, *Water pollution agen 

‘Water quality control, *Human diseases, * 

health, Public policy, United Kingdom. 


Legionella is ubiquitous 
poses problems for assessment and control. The 
relevant sections of the Health and Safety Work 
Act, 1974, se ees ie 
uty which entails a balance between 


which has Pp -vox ven much yo interest. (Au- 
thor’s abstract) 


WATER DISTRIBUTION RELIABILITY: ANA- 
Mewaibensier tes ae f Tech., Cambrid; 

jusetts Peas ec 

Ayal ge. Oper- 

1 Wages, Shami Otte E 

oO ater 
ment JWPEDS, Vol} 114, No. 3, p 253-275, 
1988. 9 fig, 8 tab, 44 ref, append. 


ei *Water distribution, *Model studies, 

*Performance evaluation, Probabilis- 
tic process, *Mathematical analysis, Reachability, 
Algorithms. 


Probabilistic reliability measures: for the perform- 
ance of water distribution networks are developed 
and analytical methods for their computation ex- 
= The paper begins with a review of reliabil- 
ity considerations and measures for water su ly 
ne making use of similar notions in o 
fields. It classifies reliability analyses according to 
the level of detail with which the water system is 
modeled, and then concentrates on methods rele- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


IDS, 
naan ey otal 
ech., Cambridge. Oper- 


i Mw ir. Shami, and D-H. Maris, 


Jone DS, Vol it No. 3, 276294 May 
JWPEDS, Vol. 114, No. 3, p 276-294, May 
1988, gigi ref, 3 append. NSF Grant 


: “Water distribution, *Simulation anal- 
Mathematical 


slag WEE 09980) (Author acres) 


MODELING 


DISTRIBUTION-SYSTEM 
WATER 


ALITY: DYNAMIC —* 


ater Resources Planning and 
ment JWPEDS, Vol. 114, No. 3, p 295-312, 
1988, Sas eines 


ee cae of cal coraun 
separate sources, eo transient concentra- 
tions in the system, and establishment of a compli- 
ance moni system are only a few of the 
potential uses of such a model. The model has been 
implemented on a microcomputer and applied to 
the North Penn Water Authority distribution 
system, Landsdale, as pn chee It shows good 


field data. (Au- 
thor’s abstract) 
'W88-09982 


FILTER BOTTOM CONSTRUCTION, 
Roberts Filter Mfg. Co., Darby, PA. 


Water Quality Control—Group 5G 


For primary bibliographic entry see Field 5D. 
'W88-10071 


AND EFFICIENCY IN THE 


p, 9 fig, 46 tab, 123 ref, 5 append. 
*Water supply, *Linear 


ming, €yes analysis, *Productivity, 


Municipal water, Public policy 


p, | fig, 4 tab, 48 ref, append. 


*Chlorination, *Water treatment, 

ly, *Public waters, *Decision 
h, Technology, Social aspects, Political 
analysis, Water 


Descriptors: 
*Water 
Publi 


this decision are analyzed. The state of 
the art in bacteriology, water analysis, and disin- 
fection are discussed and the issue of standards in 
methods and in quality is investigated. A historical 
perspective to the current problem is provided and 
a set of tried hes toward the 


approac’ ensuring 

mn pe deomerhg oy is suggested. The 
i and support systems 

may aid contemporary water resource plan- 

wan in their processes are recommended. 

(Cremmins-AEPCO) 

W88-10087 


5G. Water Quality Control 


RCRA GROUND WATER MONITORING 
TECHNICAL ENFORCEMENT GUIDANCE 
DOCUMENT (TEGD). 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


For primary bibliographic entry see Field 4B. 
W88-08976 


STANDARDIZED SYSTEM FOR EVALUATING 
WASTE-DISPOSAL SITES, 

For primary bibliographic entry see Field SE. 
W88-08981 


PROCEEDINGS OF THE FIRST NATIONAL 
OUTDOOR ACTION CONFERENCE ON AQUI- 
FER RESTORATION, GROUND WATER MON- 
ITORING AND GEOPHYSICAL METHODS. 
Las Vegas, Nevada. May 18-21, 1987. S 

by The Association of Ground Water tists 
and Engineers. National Water Well Association, 
Dublin, OH. 1987. 657 p. 


Descriptors: *Symposium, *Conferences, *Water 
pollution treatment, *Aquifers, *Groundwater 
management, *Groundwater pollution, Monitoring 
wells, Sampling devices, Remote sensing, Ground- 
water, Geophysics, Groundwater monitoring. 


The First National Outdoor Action Conference on 
Aquifer Restoration, Groundwater Monitoring and 

hysical Methods was held in Las Vegas, NV 

y 1987. The were intended to be a 
definitive groundwater education pro featur- 
ing outdoor demonstrations and involv- 
ing techniques and equipment used throughout the 
industry. were divided into 9 ses- 
sions covering the following topics: aquifer resto- 
ration (remediation of petroleum hydrocarbons 
and other contamination and case histories); 
groundwater T design) tans (sampling and analysis 


monitoring well design ee ‘au drill- 
ing); ceaecenatee oy ‘monitoring 


and geophysics (utilizing seismic and gravity "ed a 
niques for groundwater investigations, remote 
a techniques for groundwater ——— 


ti techniques for groundwater Soauiont. 
ay W88-08992 thru W88-09028) (Alexander- 


PTT) 
W88-08991 


INNOVATIVE BIOLOGICAL TREATMENT OF 
CONTAMINATED GROUNDWATER, 

DETOX, Inc., Dayton, OH. 

E. K. Nyer. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and hysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 3-17. 7 fig. 


Descriptors: *Water pollution treatment, *Biologi- 
cal treatment, *Organic compounds, *Groundwat- 
er pollution, *Water treatment facilities, *Water 
treatment, * Aquifers, Groundwater management, 
Aerobic conditions, Anaerobic conditions, Ke- 
tones, Acetone, Phenol, Detox Bioreactors, 
Groundwater. 


Biological treatment is a proven process for the 
destruction of organic chemicals. More than 99% 
of all known organic compounds can be treated by 
biological systems. The main advantages of biolog- 
ical treatment are that it is relatively i inexpensive. 
The main disadvantage of biological treatment is 
that it has to run continuously, 24 hours per day, 7 
days per week. The basics of a biological reaction 
are the same no matter where the reaction is taking 
place. Bacteria in the vessel consume the organics 
in the water, they use as a food source to provide 
energy and building blocks Ass new bacteria. In 
addition to the o —_— the water, the reaction 
requires oxygen (for an aerobic reaction), and nu- 
trients, p' ly NH3 and PO4. The byproducts 
of the reaction are CO2, H20, and new bacteria. 
The bacteria require the correct environment for 
maximum growth. The temperature must be main- 
tained between 50 F and 105 F, with the best 
results found between 65 F and 90 F. The pH must 
be maintained between 6 and 9. This corresponds 
to most discharge requirements, and normally does 
not present a problem. High concentrations of 
toxic or inhibitory compounds must not be present. 
These compounds can be inorganic or organic in 
nature. Case histories are given for three examples 


cathe * re va oe of above-ground bior- 
ee lants treat organic carbons, 

Fool bined ethyl keton, and acetone and oy 

ess from 22,000 - 350,000 gal/day. (See also 

08991) (Alexander-PTT) 

W88-0899 


SMALL SCALE WATER TREATMENT SYS- 
TEMS FOR REMEDIATING CONTAMINATED 
GROUND WATER, 

Geraghty and Miller, Inc., Oak Ridge, TN. 

P. D. Kuhimeier 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer 

Ground Water Monitoring and Geop! 

ods. National Water Well Association, Dublin, 
OH. 1987. p 19-36. 4 fig, 5 tab, 13 ref. 


Descriptors: *Water pollution treatment, *Biologi- 
cal treatment, *Groundwater pollution, *Ground- 
water management, *Water treatment, *Water 
treatment facilities, *Organic 

wastewater treatment, Secondary wastewater 
treatment, Tertiary wastewater treatment, 
Wastewater, Groundwater, In situ treatment, Esti- 
mating, Cost analysis. 


Development of comprehensive low to moderate 
flow on-site treatment systems for aquifer restora- 
tion has seen a dramatic surge in popularity within 
recent years. Although still representing less than 2 
percent of water treatment plants, haz- 
ardous chemical removal from groundwater could 
po 10 it of all operating systems by the 
mid 1990s. To date three out of every four remedi- 
al on-site groundwater treatment systems use phys- 
ical/chemical processes —_ due to the 
high operation maintenance costs 
associated with biological treatment and the wide 
range of compounds that are amenable in some 
form to physical/chemical removal. This trend 
appears to be reversing itself however as in-situ 
pr cea brwsmge are <—_ to be —— by 
state ry agencies. Unit processes 
to pretreat contaminated groundwater for POTW 
discharge include, fine screens, pH adjustment, 
flow mixing, floculation, coagulation, precipita- 
tion, clarification, and primary filtration. Second- 
ary biological unit processes include activated 
sludge, trickling filters, and rotating biodisks. Ter- 
tiary units that are frequently used include activat- 
ed carbon filtration and high tempera ture air oa 
ping. The focus Of tis paper to poteunt 
various t of complex wastestreams that may be 
handled ugh on-site semi-portable treatment 
lants and the costs associated with these systems. 
Three f field applications in situ treatment, biologi- 
tment, secondary physical/chemical treat- 
poodle are presented and treatment cost estimating is 
discussed. (See also W88-08991) (Author’s ab- 
stract) 
W88-08993 


DRAWDOWN IMPACTS IN DENSE NON- 
AQUEOUS PHASE LIQUIDS, 
ee and Associates, Waterloo (On- 


tario). 
= Schmidtke, E. McBean, and F. Rovers. 

IN: Proceedings of the First National Outdoor 
peo. Conference on Aquifer Restoration, 
Ground Water Monitoring and en dog Meth- 
ods. National Water Well Associa‘ Dublin, 
OH. 1987. p 39-51. 3 fig, ag 


Descriptors: *Water pollution treatment, *Aquifer 
management, *Cleanup, *Hydraulic containment, 
*Non-aqueous phase liquids, *Chlorinated hydro- 
*Organic compounds, *Groundwater = 
lution, oo management, *Aquifers, 
Design criteria, ign standards, ivan 4 
wells, Hydraulic condetvit. Permeability 
cient, Fluid mechanics, Hydrodynamics, Hydrolo- 
me ae Disadown, Cooper-Jacob 
mi ; 


A recently-completed field program to collect data 
for the evaluation of design criteria for the hydrau- 
lic containment and removal of dense non-aqueous 
phase liquids (DNAPL) and aqueous phase liquids 
(APL) is described. The Cooper-Jacob method is 
utilized to estimate the aquifer transmissivity and 


154 


storage coefficient. Estimates of hydraulic conduc- 
tivity and permeability from drawdown data for 
scationiet Gink Gh, Witte. plnigioe mig. te 
on principles may 
successfully Bag for design of recovery sys- 
tems. (See also W88-08991) (Author's abstract) 
W88-08994 


HYDROCARBON RECOVERY PUMP FOR 
LOW AQUIFERS, 
Geoscience Consultants Ltd., Albuquerque, NM. 
© A. J. Schleyer, and R. T. Hicks. 
of the First National Outdoor 
Conference on Aquifer Restoration, 
Goneed Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 53-65. 6 fig. 


Descriptors: *Water pollution treatment, *Clean- 
up, *Aquifer ment, *Pumps, *Fuel spills, 
*Groundwater pollution, Grouniersiic mangae- 
ment, Monitoring wells, *Groundwater monitor- 
ing, Aquifers, Economic aspects, Design criteria, 
Design standards, Groundwater, an ig Sy 

A 20,000 gallon diesel fuel leak at an oil refinery 
created w to be a typical product 
plume which could be removed by a 2-pump prod- 
uct recovery method. Test pumping of the recov- 
ery — ppt ——— ti well was of 126 
gpd/ft. At a rate o gpm was pumped 
dry, while the product remained in the unsaturated 
zone. A pump was designed based on to 
plume. The of the aquifer and the 
plume. A ne is an . ee 

es whic! pote + opr aly when ul The the ti influence 
of gravity and em; _ is 
at an Go wer Gomme jwraser table 


well it will operate intermittently as i 
without any unnecessary cycling. Low cost and 
easy constructability from readily available compo- 
pent were primary objectives of the pump design. 
The unit requires com air at about 50 psi 
and 12 to 24 volts AC, for operation, and has a 
capacity of about 1 gpm at 60 feet of head. The 
cost of materials and components for a pump of 
this type, including the control box, is 
$300; and the cost of manufacture will vary but is 
estimated at $200. This is considerably less expen- 
sive than commercially available models. (See also 
'W88-08991) (Author’s abstract) 
'W88-08995 


GROUND WATER MONITORING AND MITI- 
GATION EFFORTS AT AN INACTIVE TAIL- 
INGS POND IN NORTHWEST MONTANA, 

For primary bibliographic entry see Field 5B. 
'W88-08996 


AMMONIA AND NITRATE MIGRATION 
FROM THE VADOSE ZONE TO THE 
GROUND WATER SYSTEM: CONTAINMENT, 
RECOVERY, AND NATURAL RESTORATION, 
In-Situ, Inc., Laramie, WY. 

A.C. Bumb, C. R. McKee, ‘Ss. C. Way, J. T. 
Drever, and J. C. Halepaska. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer 


i ter Well Associati: i 
OH. 1987. p 95-123. 16 fig, 8 tab, 17 ref, append. 


Descriptors: *Water pollution treatment, *Industri- 
al wastes, *Ammonia, ‘*Nitrates, *Adquifers, 
*Groundwater pollution, *Groundwater 

ment, Groundwater age Monitoring w 


The manufacturing, pechaaing, transportation, and 
storage of fertilizer in the past has resulted in losses 
to the groundwater. Frequently these losses leach 
into the groundwater system at a rate described by 
first-order kinetics. At a fertilizer plant site, 





groundwater sampling was used to determine the 
rate constant. Using the rate constant, the total 
amount of ammonia and nitrate in the groundwater 
was calculated. ae ee —— was in 
oe sampling estimates, 

an analytical model was then used to calculate 
toe Gaus taped to: panp cit the eae. and 
nitrate-contaminated groundwater so that natural 
restoration due to groundwater flow could take 
over together with ground water 


source function and sad dan fae 
poe er effects. (See aes (Au- 
thor’s abstract) 


IN: Proceedings of the First National Outdoor 
a ne 

‘ater Monitoring 
ods. National Water Well Association, Dublin, 
OH. 1987. p 125-142. 11 ec 1 tab, 4 ref. 


riptors: *In 


ed groundwater was found to be migrating 
through an alluvial aquifer occupying a buried 
channel system. A field investigation program de- 


. A. Sp! 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 143-155. 3 fig, 1 tab, 1 ref. 


Descriptors: *Water pollution treatment, *Clean- 
up, *Water mains, *Fuel spills, *Hydrocarbons, 
*Groundwater pollution, *Groundwater manage- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


ment, Groundwater — Monitoring wells, 
Organic compounds, Case studies, Groundwater. 


During construction of a water pumping station, 
approximately 2000 gallons of contaminated hy- 
drocarbon product were encountered within a 
manhole von associated with a 48-inch water 
oughfare,Borings and monitor wells complied i 
monitor wells completed 
vicheily’ indictaed tear tho © hydrocarbon con 

poten was situated primarily in a 300- to 400- 
foot linear section of trench-fill materials associat- 
Se ae ee Se Sees ee ae 
seeped int surrounding limestone 

ssthone ot Gas hupdeceatinns Gebtiatinese enetten 
a hazardous situation which ee completion 
Of a Abin 0 the witer aille Ag extraction/injec- 
tion circulation cell was established in the vicinity 
of the tie-in area to remove the surficial hydrocar- 
bon product and to flush water containing dis- 
solved gasoline com; from the trench by 
means of a series of small-diameter well points. 
Sa ean reme- 


ti sipping that reduced conainut cones 

All surficial hydrocarbon product was removed by 

this procedure and the dissolved gasoline constitu- 

ents within the water occupying the trench were 

pose en or significantly. (See a" 'W88-08991) (Au- 
's abstract’ 

W88-08999 


GROUND WATER SAMPLING: ADDRESSING 
THE TURBULENT INCO) 


IN! 
Wisconsin Dept. of Natural a Madison. 
Bureau of Solid Waste Managem 
= $ peed bibliographic entry per Field TA. 


ROLE OF AMBIENT GROUND WATER MONI- 
TORING IN STANDARD SETTING AND 
GROUND WATER PROTECTION STRATEGY 
DEVELOPMENT IN MINNESOTA, 

Minnesota Pollution Control Agency, St. Paul. 
nd primary bibliographic entry see Field 7A. 


NUMERICAL EVALUATION. OF MONITOR- 
ING WELL DESIGN, 

GeoTrans, Inc., Herndon, VA. 

For primary bibliographic entry see Field 7A. 
W88-09006 


USE OF GROUND WATER TRACER DURING 
WELL INSTALLATION, 

Woodward-Clyde Consultants, Chi , IL. 

For primary bibliographic entry see Field 7B. 
W88-09007 


COMMENTS ON EPA’S EFFLUENT LIMITA- 
TION GUIDELINES FOR THE NONFERROUS 
METALS MANUFACTURING — 
JACA Corp., Fort Washington, PA. 

For primary bibliographic entry see ‘Field SE. 
W88-09029 


SUPERFUND: CIVILIAN — AGEN- 
fo SLOW TO CLEAN UP HAZARDOUS 
General Accounting Office, Washington, DC. Re- 
ot Community and Economic Development 

iV. 
For primary bibliographic entry see Field 6E. 
W88-09053 


RISK ASSESSMENT UNDER THE REVISED 
NATIONAL CONTINGENCY PLAN OF SU- 


PERFUND, 
Kirkland and Ellis, Washington, 
For primary bibliographic entry see OC act SE. 
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Water Quality Control—Group 5G 


W88-09057 


CASE STUDIES OF HAZARDOUS WASTE 
PROBLEMS IN LOUISIANA, 

Louisiana Dept. of Natural Resources, Baton 
Rouge. 

For primary bibliographic entry see Field SE. 
'W88-09058 


SAFETY EVALUATION OF PESTICIDES IN 
GROUND WATER, 
CIBA-GEIGY Corp., Greensboro, NC. Agricul- 


tural Div. 
For primary bibliographic entry see Field 5A. 
W88-09112 


RISK ASSESSMENT APPROACHES FOR 
GROUND WATER CONTAMINATION BY PES- 
TICIDES AND OTHER ORGANIC SUB- 
STANCES, 

Environmental Protection Agency, Cincinnati, 
OH. Environmental Criteria and Assessment 


J. F. Stara, J. Patterson, and M. L. Dourson. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 445-461, 1 fig, 4 tab, 28 ref. 


Descriptors: *Pesticides, *Water quality standards, 
*Water quality, *Water quality control, *Ground- 
water, *Risk assessment, *Safety, *Or, com- 
pounds, *Groundwater pollution, Evaluation, Tox- 
icity, Risks, Environmental Protection Agency, 
Hazards, Human diseases, Mathematical equations. 


The Environmental Criteria and Assessment Office 
> Cincinnati (ECAO-Cin) of the U.S. Environ- 
ental Protection Agency (EPA) has-been prepar- 
pes health risk assessment documentation and de- 
veloping methods useful for assessment of health 
hazards for single chemical chronic eg mg for 
several years. In addition, ECAO-Cin has been 
instrumental in developing new and improving ex- 
isting methods for health risk assessments of toxi- 
cants and mixtures of toxic chemicals. These 
odologies are used to derive ‘acceptable intakes’ 
for systemic toxicants or ‘risk intakes’ for 
carcinogens. Sufficient data are needed in order to 
—<— a ree gerd program for assessment of 
the human health risks associated with groundwat- 
er contamination by pesticides and other organic 
and inorganic pollutants. These data should in- 
clude the types and concentrations of pollutants 
present, the potential and extent of exposure of the 
population at risk, and the toxicity data base on the 
individual chemicals or their mixtures. (See also 
'W88-09089) (Author’s abstract) 
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GROUND WATER REGULATIONS: IMPACT, 
PUBLIC ACCEPTANCE, AND ENFORCE- 


Wisconsin Dept. of Agriculture, Madison. Trade 
and Consumer Protection. 

For primary bibliographic entry see Field 6E. 
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GROUND WATER CONTAMINATION BY 
TOXIC SUBSTANCES: A CALIFORNIA AS- 
SESSMENT. 


, 
California State Water Resources Control Board, 
Scaramento. Pollutant Investigations Branch. 
For primary bibliographic entry see Field 5A. 
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TWO GROUND WATER CONTAMINATION 
PROBLEMS: CASE STUDIES, 
New York State Dept. of Health, Albany. Bureau 
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National Bureau of Standards, Washington, DC. 
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PROCEEDINGS OF THE THIRD NATIONAL 
SYMPOSIUM ON AQUIFER RESTORATION 
AND GROUND-WATER MONITORING. 

National Water Well Association, Worthington, 
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NECESSARY INVOLVEMENT AND bea 
SIBILITY OF SEPARATE 

NING AND PERFORMANCE OF AQUIFER 
RESTORATION, 

For primary bibliographic entry see Field 6E. 
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FIRST EPA SUPERFUND CUTOFF WALL: 
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+ sea a7 and Associates, Inc., Newton 
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IN: Proceedings of the Third National Symposium 
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Cutoff walls, which are being considered as a 
remedial tool for containment of leachates at sever- 
al of the U.S. EPA’s priority uncontrolled hazard- 
ous waste sites, generally take on several forms. 
The design inputs and specifications described in 
this paper focus primarily on soil-bentonite back- 
filled walls, and are taken from an investigative 
study completed and submitted to the EPA by 
private consultants in July 1981. The wall was 
planned for the Gilson Road uncontrolled hazard- 
ous waste site, Nashua, New Hampshire. The con- 
struction involved containment and capping of 
80,000 sq m (20 acres), including about 20,000 sq m 
(204,000 sq ft) of slurry wall ranging in depth from 
10 to 33 m (30 to 110 ft). Design inputs included 
additional field investigations, including test bor- 
ings at 60 m intervals plus continuous seismic 
profile along the wali alignment; laboratory testing 
including gradation tests of on-site soils and hy- 
draulic conductivity tests; updated water quality 
information obtained during ongoing monitoring 
programs. Specifications are listed for the grada- 
tion and materials used for the backfill, hydraulic 
conductivity, required depth of trench, excavation 
methods, and required tools. The backfill design 
mix incorporated both silt-size material and ben- 
tonite to reduce the hydraulic conductivity of the 
mix. Fine sands were added to reduce the amount 


needed to allow easy 
a bene. The use of the fines 
hydraulic } wwengeees J os the mix 


ee cm/sec. e tes! 
- of fines TE achieved 


bento: 
with the d 
luced the 


hardness of water, additives introduced into the 
slurry, the bentonite itself, and the backfill mix just 
prior to hoe. Short-term verification 
centered around a of the in-place 
Long-term verifications evaluated the resistance of 
the wall to chemical degradation. (See also W88- 
09129) (Friedmann-PTT) 
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The Envirowall cutoff is a hybrid cutoff wall, 
constructed with at iosatn — 
(HDPE) and sand bac! installed with the slurry 
trench construction method. Its concept and con- 
struction methodology were demonstrated during 
a full-scale construction test in New Brunswick, 
New Jersey in 1982, to demonstrate its feasibility 
under difficult conditions. A one hundred-mil 
HDPE sheet is used to form an envelope which 
lines the walls of an excavated trench. The benton- 
ite slurry used during construction keeps the 
toonch oh stable for placement of the HDPE sheet and 
sand backfill. The sand backfill serves as a ballast 
and provides an internal, porous medium for moni- 
toring seepage. The Envirowall cutoff has several 
advantages when used as a vertical barrier. The 
HDPE envelope provides a stable, low-permeabil- 
ity (10 to the minus 12th power cm/sec) membrane 
and, when installed in the trench, provides im- 
proved resistance to permeation and low overall 
permeability for the cutoff system. The slurry 
trench construction method allows installation of 
the Envirowall cutoff in areas with difficult site 
conditions. The bentonite slurry used in the con- 
struction of the cutoff maintains the stability of the 
trench during the installation of the Envirowall 
cutoff HDPE envelope. In the case where the 
waste is very ive toward the bentonite filter 
cake and HDPE such that the integrity of the 
membrane is reduced considerably, the sand 
medium with withdrawal wells or well points sim- 
ulates the control structure for dewatering. This is 
especially beneficial where existing soil conditions 
at the site are not conducive for establishing an 
efficient pumping system for withdrawal. (See also 
aaa Piedean PTT) 
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Groundwater supplies throughout the United 


States are threatened by leaching and migration of 
contaminants. A technique referred to as ‘block 
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by the barrier. Avoiding such excavation can 

major economic advantage. This 

the construction of a bloc! 

EPA Superfund site in Whiteho 

cluding density and gel strength of slurry used, 
it test, and ver- 
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This 





discusses programs for investigating 
ing groundwater supplies con! 
by gasoline. The programs are based on case histo- 
ries of two rape —— tank leaks in communi- 
ties. The primary To for determining the 
extent alk Staea pe a ino of gasoline are described, 
and include monitoring well installation, gasoline 
lens detection, and contaminant plume detection. 
Small-diameter wells, 1 1/2 to 2 in inside diameter, 
are generally constructed of PVC casing and 
screen with threaded couplings. In determining the 
actual gasoline lens thickness, measurements taken 
from small-diameter monitoring wells are not accu- 

rate; hence, the presence of gasoline in a monitor- 

ing well io weed Galy to tedious the tocaiion of the 
gasoline lens and, therefore, to delineate the extent 
of lens movement. Several methods can be used to 
detect the plume, including measurement of 
groundwater dissolved oxygen, temperature, mi- 
crobial levels and organic vapor. Laboratory anal- 
ysis for various hydrocarbons provides the most 
accurate and generally the most expensive method 
of measuring and locating gasoline plumes in 
groundwater. Gasoline recovery consists of re- 
moval of as much free product as possible from the 
aquifer. Final cleanup plans called for rehabilita- 
tion of the contaminated aquifer. This entailed 
creation of a small, closed Per within the aqui- 
fer, including construction of an inner, shallow 
recirculation cell to contain and remove the con- 
taminated groundwater, an outer, deeper recircula- 
tion cell to provide additional containment, and a 
treatment process composed principally of an oil/ 
water separator, an air-stripping tower with vapor 
phase recovery and two GAC vessels connected in 
series. (See also W88-09129) (Friedmann-PTT) 
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BONATE AQUIFERS: ASSESSMENT AND 
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The treatment of contaminated ground water has 
received favorable attention in recent years as a 
remedial action of choice for many situations. This 
paper presents the methodology for one such treat- 
ment. This methodology requires technical — 
from several disciplines, including geology, hy- 
drology, chemistry, chemical engineering, water/ 
wastewater treatment, construction and treatment 
plant operations. The treatment alternatives eval- 
uation consists of five sequential phases: problem 
identification, identification of treatment alterna- 
tives, bench- or pilot-scale treatability studies, 
process design/detail design, and construction/op- 
erations. The results presented are based on actual 
field experience. Treatments are categorized as 
physical, chemical or physical/chemical, biologi- 
cal, and residuals/supporting processes. Unit proc- 
esses, their capabilities and limitations are listed for 
each treatment category. Typical ranges of key 
process design criteria used to achieve desired 
organic compound removals from water are: for 
carbon adsorption, contact time between 30 and 45 
minutes (empty bed volume) and a hydraulic load- 
tng 2 ees oe ae SO nthe 
air/gal, downflow packed tower, > 50 percen' 

flooding velocity; for activated sludge, doles 0 oe 
10 to 30 days, hydraulic retention >24 hours. (See 
also ‘W88-09129) (Friedmann-PTT) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Assessments, Legal Southwest, Aeration 
zone, California, Pos gay Pesticides, Uranium, 
Wastewater treatment, Moni Regulation, 
Soil contamination, Vadose water, Hydrogeology. 
This paper discusses some of the less widely cited 

eneric tered with rec- 


for volumes of polluted soil and geologic materi- 

als that cannot be feasibly removed, and (7) sub- 
stantial amounts of pollutants in the vadose zone. 
(See also W88-09129) (Friedmann-PTT) 
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Water Well Association, 
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Pilot-scale treatability studies were conducted to 
ee ee ign of a full-scale 
Bro und-water treatment system. processes pi- 
ted on-site were chemical precipitation for re- 
moval of iron, manganese and heavy metals and 
high-temperature air (HTAS) for remov- 
al of volatile or, al of iron and man- 
ganese by addition of lime was shown to be the 
riate chemical addition system with an 
optimum p ‘evel of 10.0 High molecular weight 
anionic polymer was found to be an effective floc- 
culant aid at dosages of 1 ppm. Bench-scale studies 
indicated that the stripping column became fouled 
very rapidly if the raw ground water was process 
through it without first removing the iron and 
50 nek which were at levels of 352 m; and 
ively. Neutralization of the over- 
few from the clarifier was accomplished with 
both carbon dioxide and sulfuric acid. Results 
showed that iron removal was more than 99 per- 
cent under all conditions tested. Its concentration 
was reduced from an level of 50.2 ppm to 
an average of 0.28 ppm for a 99.4 percent removal 
pic yar Manganese removal was greater than 
sae aeibet eee 11 and at polymer 
feck prs | 9: 5 and 1.0 ppm. Arsenic removal 
was 95 percent, total chromium 86.7 it and 
lead 66.7 percent. Total suspended solids removal 
in the clarifier showed a more distinct trend than 
iron and manganese removal. Iron and man 
removal efficiency was approximately the same for 
pHs of 10 and 11 and at polymer doses of 0.5, 0.75 
and 1.0 ppm. Below Tova 10 manganese removal 
efficiency decreased. solids re- 
moval decreases with pH although not dramatical- 
ly. dp siny W88-09129) (Friedmann-PTT) 





GROUND-WATER DECONTAMINATION AT 
THE ROCKY MOUNTAIN ARSENAL, 
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Descriptors: *Water pollution treatment, *Or, 
compounds *Barriers, *Aeration, *Inci 


nation of hydraulic and slurry-wall barriers. The 
contained water is extracted, purified by granular 
activated carbon treatment and reinjected into the 
ground. Ground water from the chemical produc- 
tion area was studied to determine treatment proc- 
esses to remove both or, and inorganic con- 
taminants. Studies have been conducted on the 


were (1) dissolved gas Ane ome techniques 
ploying either air or carbon dioxide removed 51 to 


0.006 and 0.3 SCF per | pot he a 
incineration of the vol chemicals in the gas 
stripping off-gases destroyed two-thirds of the Bo 
taminants using a temperature of 1,400 F and a 
residence time of 29 seconds; and (3) packed 
column aeration using 6.67 to 13.13 SCF of air per 
gallon of water removed 90 percent or more of the 
volatile chemicals with the exception of chloro- 
form from the three wells under investigation. (See 
also W88-09129) (Friedmann-PTT) 
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This paper describes a hydrogeologic investigation 
and subsequent closure plan for a liquid and solid 
waste pit at a hazardous waste processing and 
i facility located in the Gulf Coastal plain 
south of Houston, bey Liquids from — — 
jit were suspected of seeping into low 
poe tte water, which is locally brackish. Results of 
the hydrogeologic investigation and the closure 
plan are discussed. Geometry of the earthen pit 
and sampling of the sludge are also described. The 
closure plan included applying a vertical surcharge 
to the waste material so that any free leachate will 
be squeezed out and collected, resulting in the 
waste material being compressed. The construction 
rocess included skimming off and removing all 
Free liquid from the surface of the pit, application 
of a permeable geotextile fabric over the surface of 
the pit to act as support for the initial sand pad, 
and installation of an upper drain around the pe- 
rimeter of the perimeter of the ponds to collect 
leachate coming through the sand blanket as a 
result of consolidation. Sumps were installed at 
intervals in the drain where pumping out 
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could be carried out. (See also W88-09129) (Fried- 
mann-PTT) 
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A shallow, saline, non-potable saturated zone con- 
sisting of silty sand was slightly contaminated 
under a waste a facility when a pond 
liner was inadvertently punctured by construction 
equipment during a peal cleaning operation. This 
paper outlines work to date and the use of con- 
struction dewatering techniques in renovation of 
the contaminated zone. The paper also deals with 
the development of an improved groundwater 
model, groundwater simulation and evaluation of 
various corrective actions. A submersible pump 
ata recovery system was designed, con- 

of 29 pumping wells, for the purpose of 
establ g a cone of depression adequate to con- 
tain and eventually remove ground water from the 
contaminated zone to an evaporation pond. Pre- 
dicted quantities of recovered water were estimat- 
ed at between one and five million gallons per year 
based upon the range of estimated permeabilities of 
saturated zone materials defined during well instal- 
lation. It was determined that the system would be 
greatly improved if continuous drawdown at the 
wells could be maintained. A French drain with 
eductor systems was installed to produce a more 
dramatic cone of depression at a faster rate due to 
a larger surface contact with the saturated zone 
than individual wells. (See also W88-09129) (Fried- 


mann-PTT) 
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Potential short-term degradation of ground water 
at an in situ uranium mine can result from the 
lateral or vertical migration of mining solutions (an 
excursion). This paper (1) documents, through a 
case history, a migration of mining solutions into 
an overlying aquifer, (2) outlines methods of moni- 
toring and detection, and (3) shows the type of 
corrective action, including cleanup. The mining 
process involves the use of injection and recovery 
wells selectively screened in the ore horizon such 
that leaching solutions can effectively and effi- 
ciently solubilize uranium. Typically, an alkaline- 
rich oxidant solution (lixiviant) is injected into the 
zone of interest through injection wells. The lixi- 
viant mobilizes uranium, molybdenum and_ other 
metals that are withdrawn by submersible pumps 
at recovery wells. The cleanup described in this 
paper occurred at the Moser Mine in south Texas. 
The excursion was detected at monitor well MS- 


301, and appeared to be caused by nearby highway 
1-178, which exhibited communication with the 
shallow aquifer under the mine. The use of indica- 
tor parameters at the Moser Mine worked well as 
pk values of electrical conductance and sulfate 
ften warned operators of excursions before am- 
monia and trace metals appeared to confirm the 
fluid as lixiviant. During correction and restora- 
tion, some parameters such as ammonia, molybde- 
num and uranium took longer to extract due to 
retardation. The ammonia was probably retarded 
by —— with Mg, Ca, K or Na cations on 
the clays. Results showed that simple restoration 
techniques such as groundwater s' can be suc- 
cessful in restoring groundwater q values to 
baseline conditions after uranium lixiviant condi- 
tions. At an in situ solution mine, where there are 
hundreds of wells that may be the cause of pollu- 
tion, it is of utmost importance to 
of pollution and take corrective measures before 
cleanup begins. well completion can help 
prevent excursions in overlying aquifers. Large- 
eter monitor wells allow for multiple use in 
the detection, delineation and extraction of excur- 
sions in confined aquifers. (See also W88-09129) 
(Friedmann- 
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When uranium is mined usin, ww ihiteed een 
method, a leaching solution (lixiviant) is injected 
into an aquifer containing the ore zone and a 
uranium-rich solution (pregnant lixiviant) is recov- 
ered and processed at a local surface facility. This 
paper describes a series of laboratory experiments 
conducted by Pacific Northwest Laboratory to 
investigate the potential for natural restoration of 
ground water in aquifers affected by mining of 
uranium with in situ leach methods. Tests included 
comparison of lixiviant and ground water, labora- 
tory batch tests to determine the response of solu- 
tion pH and Eh to contact with sediment, laborato- 
ry column tests to determine chemical changes in 
the lixiviant produces by flow through reduced 
sediment, column tests in the presence of air, tests 
for reactions between pore water and sediment, 
and tests for uranium reduction. Results showed 
that (1) solution Eh is affected by oxygen in the 
atmosphere (even at 100 ppm O sub 2 in a con- 
trolled atmosphere chamber), (2) pore water react- 
ed with sediment during storage, with increases in 
H+, Fe3+ and sulfate ion suggesting pyrite oxida- 
tion, (3) effluent solution uranium concentrations 
are controlled by solution/sediment interactions, 
and (4) exposure of sediments and pore water to air 
caused oxidation, which probably contributed to 
the high U values. (See tivo W88-09129) (Fried- 


mann- 
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MASSACHUSETTS WATER-SUPPLY CON- 
TAMINATION CORRECTION PROGRAM, 

For primary bibliographic entry see Field 6E. 
W88-09149 


COMPREHENSIVE AQUIFER EVALUATION 
FOR AQUIFER 


F bibli hi Field 6B. 
or primary bibliographic entry see Fie 
W88-09150 


WATER-QUALITY MONITORING AT HAZ- 
ARDOUS WASTE DISPOSAL SITES: IS 


IC HEALTH PROTECTION POSSIBLE 
THROUGH MONITORING PROG: 


Texas Tech Univ., Lubbock. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 7A. 
W88-09151 


DESIGN OF COST-EFFECTIVE CHEMICAL 
MONITORING PROGRAMS FOR LAND DIS- 
POSAL FA 

For primary bibliographic entry see Field 7A. 
'W88-09152 


HYDROGEOLOGIC INVESTIGATIONS OF 
FAILURE MECHANISMS AND MIGRATION 
OF ORGANIC CHEMICALS AT WILSON- 
VILLE, ILLINOIS, 

For primary bibliographic entry see Field SE. 
W88-09177 


RECOVERY OF COAL _ GASIFICATION 
WASTES: AN INNOVATIVE APPROACH, 
Pennsylvania Power and Light Co., Allentown. 
Environmental Management Div. 

J. F. Villaume, P. C. Lowe, and D. F. Unites. 

IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor 
thington, OH. 1983. p 434-445, 14 fig, 3 tab, 42 ref. 


Descriptors: *Water pollution treatment, *Cleanup 
operations, *Waste recovery, *Coal gasification, 
*Mine wastes, aoe. Silt, Pumpin We 4 
welling, Liquid wastes, Glacial sediments, vel, 
Pennsylvania, Coal tar. 


This paper describes the recovery of waste from a 

pe re-World War II city coal gasification plant at 
troudsberg, Pennsylvania. An estimated 35,000 
gallons of liquid coal-tar waste were trapped at ‘this 
site in a stratigraphic depression formed by coarse 
a overlying a fine silty sand. Recov- 

ery of the slightly viscous material is being accom- 
plished through an in-ground pumping operation, 
where ground water is removed to cause an up- 
welling of the static coal-tar surface. This and an 
earlier technique not em of more than be feed have 
resulted in the recovery of more than 7,000 gallons 
of virtually water-free, high btu coh over a 
nine-month period. (See also W88-09129) (Fried- 


mann-PTT) 
W88-09180 


STUDY OF CONTAMINANT PLUME CON- 
TROL IN FRACTURED-POROUS MEDIA, 

C. F. Tsang, D. C. Mangold, C. Doughty, and I. 
Javandel. 

IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
Giagion, OH. 1983. p 446-452, 4 tab, 13 ref. Inter- 
agency Agreement AD89F 2A 175 and U.S. De- 
partment of Energy Contract DE-AC03- 
76SF00098. 


Descriptors: *Simulation, *Pump wells, *Barriers, 
*Groundwater movement, *Groundwater pollu- 
tion, *Containment, *Mathematical Is, 
*Plumes, Waste disposal, Porous media, Mathe- 
matical equations, Advection, Chemical reactions, 
CPT code. 


This paper presents the results of simulation studies 
for a series of scenarios involving the use of bar- 
riers or pumping wells to contain or remove a 
contaminant plume. The investigation had two 
goals: to demonstrate the capability of mathemati- 
cal modeling techniques to study contaminant 
plume control and extraction procedures, and to 
explore generically what is expected to happen for 
a series of contaminant plume control and extrac- 
tion scenarios. The calculational results presented 
in this paper are based on the numerical code CPT. 
The code involves a number of partial differential 

uations that describe the three-dimensional flow 
of fluids in a complex porous medium with or 
without the presence of discrete fractures. The 
code CPT, which was developed at the Lawrence 





Berkeley Laboratory, employs the pe aed 
Finite-Difference numerical scheme and calculates 

coupled thermohydrologic flows with a 
chemical advective transport and 

formulation includes the effects of density and 
viscosity variations of the fluid, gravitation or 
buoyancy effects, aquifer heterogeneity and com- 
plex boundary contiiote. (See also W88-09129) 

riedmann- 
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CONTAMINATED GROUND-WATER CON- 
/TREA 


D. J. Pendrell, and J. M. Zeltinger. 

IN: of the Third National Symposium 

on poli Restoration and Ground-Water Moni- 
National Water Well Wor- 

psy OH. 1983. p 453-461, 7 fig, 4 ref. 


Descriptors: *Water pollution treamtent, *Water 
pollution control, *Barriers, *Activated carbon, 


Unconfines seit 
tion, re ry A nat Dil 
pane, Adsorption. 


The Rocky Mountain Arsenal (RMA) is an Army 
fe that of 


was just 

iiop snmsieal gen, Gegpeiiary Sees oni putes 

turing m incendiary 

vs. 8 daring We bog War Il. Liquid chemical 
these operations were dis- 

chengull Uke weltaiat tastes, seeditn incooenioe 

tion of a shallow, unconfined, alluvial aquifer. This 

paper describes the design and construction of a 


signed to remove organic contaminants, ou 
pe ef using 12 by 40 ry virgin gran\ 
vated carbon. Hydraulic bed loading will 
acon 8 gpm/sq ft with a minimum em 
contact time of 15 minutes for the carbon 


granular 
not 
empty bed 
contac- 
tor. (See also W88-09129) (Friedmann-PTT) 
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OIL SPILL CHEMICAL DISPERSANTS: RE- 
EXPERIENCE, AND RECOMMEN- 

DATIONS. 

Pn Society for Testing Materials, Philadel- 

P 

A Symposium Sponsored by ASTM Committee F- 

20 on Hazardous Substances and Oil Spill Re- 

sponse, West Palm Beach, Florida, October 12-13, 

1982. ASTM, Philadelphia, Pennsylvania. 1984. 

465 p. Edited by Tom E. Allen. 


Descriptors: *Oil spills, *Cleanup operations, *Dis- 
persants, *Water pollution treatment, *Oil pollu- 
tion, Research priorities, Symposium, Chemical 
treatment, Fate of pollutants, Standards, Water 
ga effects, Oil, Management planning, Tox- 


Dispersant asa wines 
joey? lems: ( ts ee aati be 
What < pws be of dispersant 
oppllatdion, and (3) Short-term and long-term costs 
to the environment. These points are addressed by 
Rendings: in this volume under the following section 
(1) laboratory toxicity and effectiveness 
bry, | 6 pata eld Givctivoseen, (3) fate and oy 
boys gency planning and guidelines. 
W88-09184 thru W88-09210) (Lantz-PTT) 
westeies 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


MEASUREMENT AND PREDICTION OF THE 
EFFECTIVENESS OF OIL SPILL CHEMICAL 


DISPERSANTS, 
map Univ. oZ. Dept. of Chemical Engi- 


pearing one Chemistry. 
misty blcorete Field 7B. 
wasovis?” — 


STATUS OF THE WARREN SPRING LABORA- 
a eeetion Be TEST, 
Martinelli. 


F.N. 
boon aoe yy ont ad 


tests, Oil pollution, Oil, Cleanup 


Dee See» te Dae ois, 
ork undertaken to i ve the laboratory test for 


the ranking order 
the laboratory. (See also W88-09183) on PTD 
W88-09188 


VIEW OF THE MACKAY AND LABOFINA 
LABORATORY TESTS FOR ASSESSING DIS- 
WITH REGARD 


IRMANCE AT SEA, 

British 5) BP hes Co. Ltd., Sunbury-on-Thames 
P Research Centre. 
titel, aa J. Green. 
i: Oil S Spill Chemical “ge Ex- 

. ym 
om F-20 on Hasard 

P Response, West 

12-13, 1982. ASTM. 


pay pe Pennsylvania. 1984. p 69-86, 5 fig, 9 
tab, 4 ref, append. 


Descriptors: *Dispersants, *Oil Marine envi- 
ronment, Waves, Cleanup operations, Performance 
evaluation. 


A comparison has been made of the Mackay and 
Labofina tests for evaluating oil dispersants, in 
terms of showing correlation with effectiveness at 
sea. Both tests have been found to 
able data on the efficiency of 
obtained between 

the efficiency ratings of five commercially avail- 

able dispersants as well as for the identification of 
it 


onset of wave ro affecting 
the Mackay test nae The major advantages of 


Water Quality Control—Group 5G 


each test were speed and sim: licity in the case of 
the Labofina test and the sim of wind shear 


in predicting dispersant performance 
at sea. (See also 'W88-091830) (Author’s abstract) 
W88-09189 


REVIEW OF THE RELATIONSHIP BETWEEN 
THE CTERISTICS OF SPILLED OIL 


er cone 


The effectiveness of a particular chemical di 
ant in usually determined by i 


‘Ai 
METHOD FOR PREDICTING D 
PERFO! 


IRMANCE, 

SRI International, Menlo Park, CA. 

R. T. Rewick, K. A. Sabo, and J. H. Smith. 

IN: Oil Spill Chemical Dispersants: Research, Ex- 
A Symposium 

a by ASTM Committee F-20 on Hazard- 

ous Substances and Oil Spill mse, West Palm 

Beach, Florida, October 12-13, 1982. ASTM, 

Philadelphia, Pennsylvania. 1984. p 94-107, 5 fig, 4 

tab, 10 ref. EPA Contract No. 68-03-2611. 


Descriptors: *Interfacial tension, * ts, 
*Oil spills, *Water pollution treatment, ca 
operations, Performance evaluation, Oil pollution, 
= oe Diffusion, Oil, Viscosity, Chemical 


The drop-weight test is an —— interfacial 

tension method for es relative effec- 
conus ree products. The test is 
based on the ip between the weight of a 
drop of oil detached from a beneath a 
solution and the lowering of 
Gus tnuitodiah tondion: batevume: and ene ry 
single drop-weight measurement, consisting of 
about eight data points, can be used to predict 
several interfacial phenomena: the maximum sur- 
factant concentration (cmc), the reduction in inter- 
facial tension, and the | orm Layee eat og 
tant molecules at the oil/water interface. The ef- 
fects of temperature and salinity on the test results 
can also be studied. It is thought that the reduction 


dispersant performance. The modified drop-weight 
interfacial tension test can be used with oils of 
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Group 5G—Water Quality Control 


different viscosities and densities. An appropriately 
sized capillary is required to control the time re- 
for the oil drop to reach equilibrium with 
pesos surfactant solution. ba emcee hes ot of twelve 
water-based dispersant ucts wi it 
crude oil was redicted using the imodtied tenting testing 
procedures. different ranking orders were 
observed, ing on the interfacial parameter 
selected for . For another series of oil 
ar roducts, the ranking observed by the drop- 
method, based on the lowering of the inter- 
facial tension, wes siaailar to to that observed for the 
same products and oil using the EPA test. An oil 
penetration test using the drop-weight apparatus 
measures the relative time for dispersants to mi- 
grate to the oil/water interface. Test results dem- 
onstrate that some products that efficiently lower 
the oil/water interfacial — wom gare relatively 
slowly through the oil t not be 
effective. (See also WaeOBI83) (Lantz- 
W88-09191 


EFFECTIVENESS OF OIL SPILL DISPER- 
SANTS AT LOW SALINITIES AND LOW 
WATER TEMPERATURES, 

— Environmental Research Inst., Karlsk- 


C.M. Lehtinen, and A. M. Vesa. 


Philadelphia, Pennsylvania. 1984. P 108-121, 6 fig, 
1 tab, 26 ref. 


Descriptors: *Oil spills, * ts, *Salinity, 
*Water *Water Me etioe treatment, 
Baltic Sea, Performance evaluation, Chemical 
treatment, Cleanup operations, Oil pollution, Oil. 


The effect of ambient low salinity and low water 
temperature in the Baltic Sea on the efficacy of 





pee pay e tested on two oils (fresh and Wait 
at different water temperatures (4, 
and 15 C) and different salinities (3, 7, and 12 parts 
per thousand (ppt)). The results show a strong 
dependency on water temperature for all the dis- 
persants tested, although one chemical was tess 
sensitive than the others in this respect. The di 
sants showed significant differences between 
sensitivity to changes in salinity and in the relation- 
ships between effectiveness and dosage. The stabil- 
seechieg Val pe of ol ae caieeeniine 
ry type o water tem: 
and some difference between the Peng | was 
observed. The parameters studied strongly 
the performance of the dispersants. It is therefore 
essential to make a careful choice of dispersants for 
use in low salinity environments such as the Baltic 
= ones also W88.09183) (Author’s abstract) 


CHEMICAL OIL DISPERSION IN TRIALS AT 


Institut Francais du — Rueil-' Malmaison. 
C. Bocard, G. Castain; ing, and C. Gatellier. 
IN: Oil Spill Chemi eng Research, Ex- 


Philadelphia: Pennsylvania. 1984. p 125- 142, 10 fig, 
5 tab, 9 ref. 


Descriptors: *Oil spills, *Dispersants, *Toxicity, 
*Bioassays, *Water pollution treatment, *Marine 
environment, Hydrocarbons, Water pollution con- 
trol, Mediterranean Sea, Fate of pollutants, Wind 
on currents, Mixing, Oil pollution, Field tests, 


To minimize the ecological impact os oil at sea, 
dispersants are used to spread the across a 
large amount of water and thus fe ty 6 sh 
levels low enough to be sublethal. Such an objec- 
tive demands two correlative conditions: (1) that 
an oil-in-water emulsion can be obtained by adding 


the dispersant and (2) that rapid dilution conditions 
are provided by a downward motion of oil drop- 
lets and wind-induced velocity shear between sur- 
face and subsurface. In September 1981, two 6 cu 
m slicks in the Mediterranean Sea were treated by 
two concentrated di its. More than 1500 sam- 
les were taken at different depths during several 

non following treatment and were — oS 
differential method to measure separately oil and 

it. Direct measures were also recorded by 
a continuous flow of water through a nephelome- 
ter and a sj uorometer. Despite apparent 
complete emulsification of the slick, the most 
cient dispersant did not lude some of the oil 
from resurfacing 6 hr treatment. The short- 
term fate of dispersed oil was therefore under the 
control of the sea conditions, which limit dilution 
processes. Because any laboratory test in closed 
vessel cannot duplicate dilution factors, a new 
approach was developed to measure simultaneous- 
ly the rate of dispersion and the behavior of test 

marine animals submitted to variable concentra- 
tions tions of potentially toxic substances during the 
flow of dispersed oil through a continuous system. 
The procedure was conducted for 4 hr in the 
presence of shrimp that were then moved to clean 
water aquaria to observe the number of survivors. 
ee oe ee 
content of 2 gm/] and a dispersant/oil ratio of 0.05. 
The procedure was able to identify that one of the 
chemicals would be a bad dispersant and could 
differentiate between the toxic effects of two good 
i ts by their lethal effects for a common 
toxicity index. (See also W88-09183) (Lantz-PTT) 
W88-09193 


USE OF REMOTE SENSING IN THE DETER- 
MINATION OF DISPERSANT EFFECTIVE- 


Esso Resources Canada Ltd., Calgary (Alberta). 
Research Dept. 
R. H. Goodman, and M. R. MacNeill. 
IN: Oil Spill ees Lear Research, Ex- 

and R A oa Hazara 
asta by ASTM Committee F-20 
ous Substances and Oil Spi 

ro ASTM. 


Beach, Florida, October 12-13, 
ee Pennsylvania. 1984. P 143-160, 10 fig, 
ref. 


iptors: *Remote i *Dispersants, 
*Water pollution treatment, *Oil spills, Marine en- 
vironment, Infrared imagery, Ultraviolet radiation, 
Performance evaluation, Oil pollution, Oil, Data 
acquisition. 


An experimental program to test the effectiveness 
of dispersants in an open-ocean, cold-water envi- 
ronment was conducted off St. John’s ope ry 
land in the fall of 1981. The dispersion coanek 
Media oil by Corexit 9527 Pore gom investigated 
—— and subsurface eg which aera thd 
i with remote ioe w Sine ps a 
infrared (IR), ultraviolet pe Son ual sensors 
to define the surface slick and show the i 
the sampling vessels within the slick. 
tography ‘ana eied te estintabe the dba athe Aan 
slick because IR ‘coolness’ (darker gray level) ap- 
pears to be indicative of thicker oil. The total 
extent of the slick was determined from the reflec- 
tance in the UV region. Both photographic and 
line-scanning imagery was used in the UV, and line 
scanner in the IR. acter = taken from 
a height of 500 to 800 m of both a 
control slick and a alick to 7 — 
rom air. A comparison 
ten api from he A compaton ofthe 
gives some indication of the nature of the disper- 
sion process. Problems with sampling and determi- 
nation of hydrocarbons in the water column pre- 
vented the comparison of remote sensing results 
with those from water column chemistry. As a 
result of these experiments, it is shown that remote 
sensing can be used to obtain quantitative data on 
the spreading characteristics of an oil slick, 
changes in interfacial tension that affect dispersion 
as well as spreading. This technique has the poten- 
tial to measure the effectiveness of a dispersant 
without the need for an exiensive water samplin; 
program. (See also W88-09183) (Author’s abstract 
W88-09194 


EVALUATION PROGRAM FOR AERIALLY 
APPLIED DISPERSANTS, 

Government of Canada, Ottawa (Ontario). 

S. D. Gill. 

potent sad. Ralcpmesiaicon:’ A: Drapes 
Sronsored by ASTM Commitee F-20 on Hazard: 
ous Substances and Oil West Palm 
Beach, Florida, cubes 12-13, 1982. ASTM, 
Philadelphia, Pennsylvania. 1984. p 161-165, 15 ref. 


ts, *Sprays, *Water pollu- 
ills, *Aircraft, Performance 


The Canadian Offshore Aerial Application Task 
Force (COAATF) was convened in 1979 to con- 
duct laboratory and field studies on the practical 
ee ee ee ee 


suite! caodiieny Sea Soeush enndiie enbeadion oy 
COAATF are briefly reviewed with regard to 
their contribution towards this objective. One such 
study was contracted out by COAATF to eal 
mine the physical constraints on dispersant deli 
ery systems for large aircraft, dispersant droplet 
generation, and ward transportation 
cl ration droplets. The study provided mathemat- 
evedlped deot Over Gt deoooen 

to gain control over it once it 
left the aircraft. See ee oe 
ot Ok a ae ee ee eee . 
larrower swaths and higher dosage rates may 
poe a Ri: ar Ming: egy skrun 
aircraft is fl jpwind than when flyi 
the wind » Whe ell wicks will howe 
form wind streaks, ae ae eee 
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TREATMENT OF OIL SPILL FIRE HAZARDS 

WITH CHEMICAL DISPERSANTS: A CASE 

HISTORY, 

Sunshine Chemical Corp., West Hartford, CT. 

S. Kaufmann. 

petty Pani we 

gemees, and A ot Hazara 
jponsored by ASTM Ree F-20 on 

ous Substances and Oil 

Beach, Florida, Oenber 12-13, 1982 “ASTM, 

Philadelphia, Pennsylvania. 1984. p 166-174, 9 fig. 


pram *Gasoline, *Water pollution treat- 
ment, *Oil spills, *Chemical treatment, *Disper- 
sants, Case studies, Fire hazards, Contingency 
planning, Oil pollution, Training. 


— contingency plans include the use of 
hemical dispersants to ameliorate hazardous situa- 


5 doeney pop 

hood af ul six-family ‘wate houses pa a pred 

racetrack that stabled hundreds of Thoroughbred 

horses. This led to the use of a chemical dispersant 

to neutralize the fire hazard. Favorable results by 

fire departments in recent years, as a result of 

training, have established dispersants as the method 

of choice to handle non-burning incidents. 

Even though the teams that to several 

such emergencies held the protection of life and 

environ- 

di subsequent obser- 

vations. (See also wee0si8s) ‘Author’s abstract) 
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TOXICITY OF OIL SPILL DISPERSANTS TO 
MARINE ORGANISMS: A CURRENT PER- 


SPECTIVE, : 
gees of the Environment, Ottawa (Ontar- 
io). 





For primary bibliographic entry see Field 5C. 
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EFFECTS OF DISPERSANTS ON INCORPO- 
RATION OF VOLATILE LIQUID HYDROCAR- 
BONS INTO THE WATER COLUMN, 

joe College Station. Dept. of 


T.J. MeDonald, J. M. Brooks, and M. C. 
Kennicutt. 
IN: Po cthgee ) ee pwome 
by ASTM Commitice F-20 on 
and Oil West Palm 


dispersed oil, At At lower temperatures a 
decreased amount of volatile liquid hydrocarbons 
into the water column 


ed into the water column. A 
sants Corexit 9527 and 1664 i 
was most effective in accel 


RECOMMENDED pal b= TESTING 
THE FATE AND EFFECTS O! 
OIL IN MARINE 
Battelle Pacific Northwest Labs., Sequim, WA. 
Marine Research Lab. 


For primary bibliographic entry see Field 7B. 
'W88-09199 
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TIDAL BIVALVES, MYA ARENARIA AND MY- 
TILUS EDULIS, 
Bowdoin Coll., Brunswick, ME. Marine Research 


Lab. 
For primary bibliographic entry see Field 5C. 
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TOXICITY OF OIL AND CHEMICALLY DIS- 
PERSED OIL TO THE SEAGRASS THALASSIA 


TESTUDINUM, 

Research Planning Inst., Inc., Columbia, SC. 
For primary bibliographic entry see Field 5C. 
W88-09203 


EXPERIMENTAL USE OF DISPERSANTS FOR 
SPILL COUNTERMEASURES ON ARCTIC 
BEACHES, 

hin pnt dammaig Oceaneering, Aberdeen (Scot- 


E. H. Owens, C. R. Foget, and W. Robson. 
IN: Oil Spill Chemical Dispersants: Research, Ex- 


WATER QUALITY MANAGEMENT AND PROTECTION-——Field 5 


Philadelphia, Pennsylvania. 1984. ’P 324-337, 6 fig, 
3 tab, 17 ref. 


i :» *Cleanup operations, *Di 
*Oil spills, *Arctic zone, *Water pollution treat- 
ment, zone, Intertidal areas, Oil pollution, 
Field tests, Shores. 


Field experiments have been conducted on arctic 
NS re ee 
for the cleanup of stranded oil. The 


— beach, 
as compared to loadings on 

ing the experiment a The use of disper- 
sants may, therefore, be of some value in mitiga- 
tion of the potential adverse effects of oil immedi- 
See oe eee 
environment in which the 1981 experiments 
were prnered rs sure (fetch up to 100 km; two-month 
open water season), natural reworking of the oiled 
intertidal control plots over a 40-day period was 
ee ere reel 85 to 95% of 
urther experiments in 


the 

19a? seoticoted the 198 yam 

location, with a ne less than 2 km, and 
that the dispersants was not effec- 

Fey bea ar heuor ». mrmthanal (See also 

W88-09183) (Author’s abstract) 
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COMPARATIVE FATE OF CHEMICALLY DIS- 
PERSED AND UNTREATED OILS IN AN 
ARCTIC NEARSHORE ENVIRONMENT, 
Battelle New England Marine 


Duxbury, MA. 
For pri bil hic entry see Field 5B. 
+ primary bibliograp try 


ECOLOGICAL CONSIDERATIONS FOR THE 
= OF DISPERSANTS IN OIL SPILL RE- 


Atlantic Richfield Co., Los Angeles, 
Ps primary bibliographic entry see Field 5C. 


DEVELOPMENT AND IMPLEMENTATION 

OF GUIDELINES FOR DISPERSANT USE: RE- 

GIONAL RESPONSE TEAMS, 

National Ocean Service, Seattle, WA. Ocean As- 

sessments Div. 

R. Pavia, and R. W. Smith. 

IN: Oil Spill Chemical ts: Research, Ex- 
and AS jum 
by ASTM Committee F-20 on - 

ous Substances and Oil S West Palm 

Beach, Florida, October 12-13, 1982. ASTM, 


Philadelphia, Pennsylvania. 1984. p 378-389, 1 fig, 
13 ref, append. 


a “Regional Response Teams, *Stand- 
*Dispersants, na rg rm pollution 
Pe = Fay *Oil 


Contingency planning, 

Water pollution control, Cleanup operations, Doc- 

umentation, Decision making, Management plan- 
ning. 

— 1978, pry ae me use guidelines have been 

ap eer eee =f for regina response 

poe Di in S ceniaad Gelened Regions IX and 

i Sones Oe Se eras sapere med 

dispersants. 


damage to natural resources. 
developed by the RRTs as — standards for 
documentation of application, including 


Water Quality Control—Group 5G 


the recording of oa type and application 
rates, visual observation of dispersant effectiveness, 
and monitoring environmental impacts. Summa- 
rized here is the ess of two RRTs in respond- 
Os eeperens use, ng ae dis- 

minimum 

, chemical, 


in the decision process 
are also reviewed. (See also W88-09183) (Author 's 
abstract) 
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MATHEMATICAL MODEL FOR PREDICTING 
THE ECOLOGICAL IMPACT OF TREATED 
AND UNTREATED OIL SPILLS, 

Ross (S.L.) Environmenal Research Ltd., Ottawa 
(Ontario). 

For primary bibliographic entry see Field 5C. 
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OIL SPILL DISPERSANTS: DOES SOUTH 
AFRICA HAVE AN ALTERNA’ 

Sea Fisheries Research Inst., Cape Town (South 
Aner 


yo aa ° 

poe > Sam pment a yg - a 
— and ions. A Sym 

ponsored by ASTM Committee F-20 on rd- 
ous Substances and Oil Spill mse, West Palm 
i 12-13, 1982. ASTM, 
Philadelphia, Pennsylvania. 1984. p 414-427, 6 fig, 
1 tab, 14 ref. 


Descriptors: *Environmental 
*Self- fcation Depenants *South Africa, 
Social aspects, Economic god Marine orga- 
nisms, Water 4 quality control, Water pollution pre- 
vention, Contingency planning, graphy. 


The role of geographic and socioeconomic factors 
on the effects of oil pollution in South Africa is 
discussed, including relevant geogiaphy and 
oceanography, —— and marine organisms, 
pores B Yea 7 dispersant testing, and contin- 
a — When considering this question of 


ecology oft the South African 
‘no response’ applies in the majority of cases, since 
the natural dispersive forces such as currents, wind 
direction, and surf action will do the job as effi- 
ciently, even if the time scale is somewhat longer. 
This rather simplistic approach obviously does not 
nits in Geto of Scie Ba or other areas of 
unique biological activity. If, hese the ques- 
tion is asked on socioeconomic rather than ecologi- 
cal grounds, then the answer may be rather differ- 
ent, since tourist area authorities do not like to see 
their beaches covered in oil. (See also W88-09138) 
(Lantz-PTT) 
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MULTIFACETED APPROACH TO APPLYING 
DISPERSANTS, 
Aramco Co., Houston, TX. Engineering 
Dept. 

O. L. Crain. 

IN: Oil ye Chemical Dispersants: Research, Ex- 
perience, and Recommendations. A Symposium 
Sponsored by ASTM Committee F-20 on Hazard- 
ous Substances and Oil Spill Response, West Palm 
Beach, Florida, October 12-13, 1982. ASTM, 
Philadelphia, Pennsylvania. 1984. p 428-435, 3 tab. 


Descriptors : “Contingency planning, *Water pollu- 
tion treatment, * ts, *Cleanup operations, 
*Oil spills, *Arabian Gulf, Oil pollution, Chemical 
treatment, Booms, Spraying, Aircraft, Marine en- 
viroment. 


A comprehensive oil spill response plan has been 
developed partially to deal with accidental dis- 
charges of oil into the Arabian Gulf. The spill 
response capabilities of contractor companies in 
the area are fairly limited. The response plan relies 
on chemical a — and recovery as cleanup tools. 
The key to effective response is a rapid response 
and deployment of cleanup equipment. Initially, 
marine vessels equipped with portable “ia 
spray booms patterned after the Warren 
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equipment were used. To improve existing oil spill 
response, an extensive modernization of dispersant 
deployment equipment has been developed. The 
areas of modernization include: (1) upgrading the 
marine vessel equipment; (2) dedicating boats and 
vessels of o ity for dispersant application; 
(3) using helicopters for spill response; (4) usi 
large fixed-wing aircraft for spill response; ¢ 
pe | i t and refueling stodkpiles. 
(See also W88-09183) (Author’s abstract) 
W88-09210 


MANAGEMENT PLAN FOR’  ESTABLISH- 
IRAL/WETLAND VEGETA- 


IN: Annual Report of Ecological Research at the 
Savannah River Ecology orey DOE 
Report SRO--819-17, (1986). p 83-88, 2 fig, 2 tab. 


Descriptors: *Water pollution control, *Lakes, 
*Wetlands, *Vegetation, *Littoral —— 
*Revegetation, gee phosphorus, 
Shoreline” pea 7 a pollution, Savannah 
River Plant. 


In 1980, an increased demand for weapons-grade 
plutonium led to the decision to restart L-Reactor 
at the Savannah River Plant (SRP). —— the 
precipitation of an Environmental Im; tate- 
ment for the renewed tion of L-Reactor, 
several alternatives for mitigation of the effects of 
thermal effluent discharge into Steel Creek were 
considered. These included the use of cooli 
towers, the discharge of effluent into Steel C: 
without any treatment, and the construction of a 
large cooling lake. The last es was chosen 
because it was expected to be ively inexpen- 
sive and oe quickly constructed than i 
towers, while providing acceptable itiga. 
tion. Because the 1000-acre (4-sq km) lake was 
development in the basin of Steel Creek, a tribu- 
tary stream that discharges into the Savannah 
River, Section 316a of the Clean Water Act applies 
to the project. The cooling lake must, therefore, be 


IBC). In order to demonstrate good faith 
towards developed of a BBC within L-Lake shore- 
line vegetation must be established. Four problems 
or constraints might limit the success of establish- 
ment of littoral/wetland vegetation at L-Lake 
before the permit review period in 1987. These 
four constraints and their potential solutions were: 
(1) The shoreline along the lower half of the lake 
may not contain sufficient ground area for trans- 
planting due to the extensive grading and removal 
of material for construction purposes; the shoreline 
should be graded to a 10:1 slope if possible. (2) A 
detailed contour map of the shoreline does not 
exist, but is necessary to ensure that the contractor 
can identify sites for planting; a contractor must 
survey the shoreline and produce a detailed con- 
tour map. (3) Areas that are to be planted must 
remain water-covered until plants are successfully 
established; DOE should be charged with the re- 
sponsibility of maintaining a constant water level. 
(4) Nitrogen and phosphorus are critical inorganic 
nutrients in plant growth that may be found in low 
concentrations within the sandy substrate of L- 
Lake; the use of a slow release fertilizer during 
transplanting should avoid this problem. (See also 
W88-09211) (Lantz-PTT) 

W88-09226 


IN STREAM AND 


ECOSYSTEMS AND THE EFFECTS 
OF DEFENSE WASTE PROCESSING FACILI- 
TY CONSTRUCTION, 
For primary bibliographic entry see Field 5C. 
W88-09227 


NATURAL VARIATION 
WETLAND 


- ~ pprmaaaaccaes TREATMENT TECHNOLO- 
Y 


DETOX, Inc., Dayton, OH. 

E. K. Nyer. 

Van Nostrand Reinhold Co., New York. 1985. 188 
p. 


Descriptors: *Water treatment, *Groundwater pol- 
lution, *Water pollution treatment, *Groundwater 


treatment, Cleanup operations, Organic cc 
—. Inorganic compounds, © Adsorption, 

astewater treatment, In situ treatment, Costs, 
Safety, Heavy metals, Nitrates. 


Groundwater detoxification methodology is in 
demand as communities across the country 
ver aquifer contamination. Since groundwater 
cannot clean itself within a relatively short period 
of time, treatment must go beyond reducing or 
stopping waste seepage into the aquifer. Compari- 
sons between and dwater treat- 


quality, *Aquifers, Chemical treatment, Biological 
com- 





ments point out the unique r uirements of 
groundwater cleanup. This guide utrates (1) 
physical/chemical methods for organic contami- 
nant removal (including design and application 


methods for pure compound removal, air stri 

and carbon fama ng (2) biological seamed 
organic contaminant (traditional treatment systems 
and specific treatment systems for groundwater 
treatment); (3) treatment methods for inorganic 
contaminants (including methods for removing 
heavy metals, nitrates, and total dissolved solids); 
and (4) in-situ methods for organic contaminants 
including aquifer and unsaturated zone cleanup. 
For each method the author provides all the engi- 
neering parameters necessary to design operation- 
al, safe, and effective groundwater treatment sys- 
tems, and analyzes specific costs for the various 
treatment technologies as well as the factors that 
affect those costs. tz-PTT) 

W88-09238 


MANAGEMENT OF GROUND WATER QUAL- 
ITY BENEATH IRRIGATED ARID LANDS, 
F a biblionrophic rn Field 4B 

‘or entry see f 
wse09250 


MANAGEMENT PRACTICES TO REDUCE NI- 
TRATE LEACHING WITH IRRIGATED CORN, 
icultural Research Service, Lincoln, NE. 

J. S. Schepers, and D. L. Martin. 

IN: i of NWWA Western Regional 
Conference on Ground Water ement. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
— ee gton, OH. 1984. p 85-93, 4 fig, 1 

, 14 ref. 


Descriptors: *Water quality control, *Irrigation 
efficiency, *Nitrates, *Water quality management, 
*Fertilizers, *Corn, Leaching, Crop yield, Nutri- 
ents, Mineralization, Nitrogen, Soil water. 


Irrigation scheduling and nitrogen fertilizer man- 
agement practices are two effective ways to reduce 
the potential for nitrate leaching into groundwater. 
Even with careful management, some nitrate is 
likely to leach below the root zone of corn coo | 
the growing season, but the amount is usually 
compared to that leached after the growing season. 
Amounts of fall and spring rainfall often exceed 
the soil water storage capacity, and thus residual 
soil nitrate may be leached below the rooting 
depth of the next crop. To manage soluble nitrate- 
nitrogen in the soil effectively, all forms of soil 
nitrogen must be considered as sources for crop 
uptake. Contributions of soluble nitrogen from or- 
ee anne ere red when 
ertilizer recommendations are made; however, the 
quantity of nitrogen derived from this source 
during the growing season may exceed the amount 
of nitrogen applied as fertilizer. Utilization of ni- 
trate already in the groundwater is possible, but 
the overall effect on groundwater quality depends 
on the amount of water used and its nitrate-nitro- 
gen — tration. Computer models are one 7 
to evaluate various management practices effec- 
tively for their influence on groundwater quality. 
Long-term simulations indicate that, under present 
management practices for irrigated corn produc- 
tion, groundwater nitrate-N concentrations will 
eventually exceed existing water quality standards. 
(See also W88-09240) (Author’s abstract) 
W88-09251 


COMPUTER CODES FOR MODELING IN 
CONJUNCTIVE GROUND WATER/SURFACE 
WATER MANAGEMENT PROGRAMS, 


For primary bibliographic entry see Field 4B. 
W88-09253 


INTERGOVERNMENTAL MANAGEMENT 
STRATEGY FOR THE PROTECTION OF A 
CONJUNCTIVE USE RESOURCE, 

Lane County Government, Eugene, OR. 

R. W. Christensen, G. Rosenthal, and H. J. 

i Tocentin gs of NWWA W Regional 
IN: i o! A Western i 
Conference on Water it. San 


sociation, 
fig, 14 ref. 


Descriptors: *Interagency cooperation, *Manage- 
ment planni Bacay t, te. 
water management, *Water quality control, *Con- 
junctive use, Path of pollutants, Recharge, 
Wastewater di i 


Watershed 

A comprehensive groundwater study using seismic 
fecheslaecs pad aletal sesdidiite, ook enberoian to 
assess the impact of on-site ~_ee a 
tems on a large dunal aquifer- system. 

study was initiated before any obvious problems 
had been observed in order to establish a ground- 
water it strategy to limit future degra- 


managemen 
dation of the system. Two interconnected water 


if 
er that flows through it was allowed to degrade. It 
sufficient nutrient sources are in the water- 
of the lake to cause degradation of its pristine 
character unless remedial action is taken. To pro- 
tect the quality of the lake during examination of 
alternatives and facilities planning, state and local 
agencies used fixed term moratoriums on building 
permits and on-site sew disposal permits, as 
well as state law and i ct say coer 
and basin protection policies. study 
model will be used to predict impacts of various 
watershed management practices. Coordination of 
state, county, city and other public agencies into a 
water ity management organization will pro- 
vide an effective overall joint management vce 
cpibrtdagrain tx Adchiog wasn, otal, 
aquifer- system for drinking water, recreation, 
housing and esthetics at table monetary and 
social costs. (See also ws88-09240) (Author’s ab- 
stract 


) 
W88-09256 


TOWARD A COST-BENEFIT ASSESSMENT OF 
GROUND WATER QUALITY REGULATION, 
Salt River Project, Phoenix, AZ. 

C. G. Gibbs. 

IN: Proceedings of NWWA Western Regional 
Conference on Ground Water it. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
> ag Worthington, OH. 1984. p 219-225, 3 fig, 
15 ref. 


Descriptors: *Water quality control, *Groundwat- 
< *Cost-benefit analysis, *Regulations, Water 
Ww. 


Cost-benefit analysis is one of many techniques for 
—s the effects of groundwater quality regula- 
ions. Effective cost-benefit assessments annuall: 
evaluate c! es in discounts, total discharges, ad- 
ministrative charges, and aquifer recharge rates 
prior to accepting program benefits. The effects of 
increased monitoring and resultant data not only 
need to be considered as constraints that over time 
can be eliminated, but should be integrated into 
annual program revisions. Cost-benefit assessments 
are specific to individuals, sectors, and agencies. 
To assure desired outcomes, whether that be pro- 





tecting existing users or projected users, both the 
ar those regulated should negotiate 
and modify the program. This is especially true 
when it is apparent that outcomes are overly de- 
pendent on certain assumptions. Some may believe 
that industry. accepts cost-benefit analysis only be- 
cause it works in industry’s pablo geod ead sock 
are increasingly assigned to pul soci- 
etal benefits when their true comneulee cost remains 
unknown. (See also W88-09240) (Cassar-PTT) 
W88-09265 


GROUND = QUALITY MANAGEMENT 


IN |A, 

A. J. Gordon, J. B. yn hag Bennett. 

IN: of NWWA Western Regional 
Conference on Ground Water ement. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
sociation, Worthington, OH. 1984. p 226-232, 2 fig. 


Descriptors: *Water quality control, *Groundwat- 
er, *Groundwater it, *Water law, *Ari- 
—_ Regulations, Standards, Water pollution con- 


The’ Arizona Department of Health Services is 
empowered b' 

quality throu; 

tion of standards 


and standards 

of groundwater quality from both ede foalities 
underground injection have just recently been 
developed. The groundwater quality standards are 
narrative; that is, there are no statewide numerical 
criteria. Standards will be set as permit conditions 
on a case-by-case basis for each specific —. 

The water pollution control it system 
require compliance with establi fn atom 
and consists of two articles. One article 
utlines the po vega for facilities affecting 
pre  thea quality. The other article contains 
additional requirements for underground injection. 
These potas cx have been developed in such as 
Spesent plans ior Angee Meapeapiooel ace thee 
it p ior Active ement plan- 
ning considerations to be included in the permit. 
aa Active Management Area is a geographical 
area within the state that has been designated as 
requiring active management of groundwater 
— primarily because of groundwater over- 
draft. Thus, some local control over groundwater 
quality protection is assured. These re ns 
have just ly been developed. As such, actual 
regulation has not yet been implemented. It is 
anticipated that new facilities will receive the high- 
est priority, along with those existing facilities in 
which groundwater quality degradation has been 
documented: There ge still several unresolved 
issues with respect to the groundwater program 
and r It has not yet been determined 
how the National Pollution Discharge Elimination 
System program will be integrated with the 
groundwater program. (See also W88-09240) (Au- 
thor’ abetract) 


s 
W88-09266 





DEVELOPMENT OF A PLAN TO PROTECT 
LOS ANGELES’ SAN FERNANDO VALLEY 
GROUND WATER BASIN FROM INDUSTRIAL 
CONTAMINATION, 

Los Angeles City Dept. of Water and Power, CA. 
L. McReynolds. 

IN: Proceedings of NWWA Western Regional 
Conference on Ground Water Management. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
— Worthington, OH. 1984. p 233-241, 1 fig, 


Descriptors: *Water pollution control, *Water pol- 
lution prevention, *Industrial wastes, *Water pol- 
lution sources, San Fernando Valley, California, 
Chemical wastes, Organic compounds, Solvents, 
Chlorinated hydrocarbons, Management planning, 
Groundwater pollution. 


Trichloroethylene (TCE) and perchloroethylene 
(PCE) were present at low concentrations in 
groundwater in scattered locations in the eastern 
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San Fernando Valley, California. TCE occurred at 
concentrations above current drinking water rec- 
ommendations in one-fourth of the wells tested. It 


of the contaminants or to accurately define plume 
patterns. Contamination was ‘attributed to industri- 
al and commercial developments. Most of the pol- 
lution Sdieeeel 20-40 ay Be as a “ity poll of 
improper practices before priority pollut- 
ant designations and hazardous waste 


number of potential industrial and 

sources and the high infiltration rates 
and extensive groundwater pumping. Since correc- 
tive measures are very expensive, efforts should be 
directed toward F saigimonee of further input of 
chemicals into groundwater s ° IR 
present regulatory structure is not yet developed 
to the extent that ee ae Com pro- 
tected. Furthermore, many pro; are designed 
with surface water in mind. needed are fur- 
ther interagency coordination and sufficient budget 
and manpower. (See also W88-09240) (Cassar- 


PTT) 
W88-09267 


CLATSOP PLAINS, OREGON: DUNAL AQUI- 
FER EVALUATION AND GROUND WATER 
PROTECTION PLAN, 

Sweet, Edwards and Associates, Inc., Kelso, WA. 
H. R. Sweet. 

IN: Proceedings of NWWA Western 
Conference on Ground Water Management. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
sociation, Worthington, OH. 1984. p 242-258, 7 fig, 
11 tab, 43 ref. 


Descriptors: *Sand aquifers, *Aquifer manage- 
ment, *Water pollution prevention, *Water quality 
control, *Oregon, *Groundwater management, 
*Waste di 4 a sources, 
*Wastewater disposal, Sep ——— Clat- 

sop Plains, Model studies, ‘oooe jitrates, Hy- 
pa Aor models, Mass transport. 


A 23-sq mi dunal aquifer on the northern Oregon 
coast was evaluated to determine historic, current 
and projected future impacts of waste disposal 
— on the local groundwater flow system. 
atural as well as man-made or induced nitrogen 
contaminant sources were inventoried, including 
vegetative dry matter accumulation, solid waste 
sites, an effluent irrigation system, and septic tanks 
and drain fields for on-site disposal. Hydrologic 
boundaries were used to delineate seven subbasins 
within the dunal aquifer, which were treated as 
continuous stirred tanks. Recharge to the subbasins 
was calculated using moisture balance techniques 
me metered imported water. Calculated waste 
loading levels were coupled to the recharge vol- 
umes and resultant concentrations calibrated 
through a long-term monitoring program. Future 
nitrate-N levels were projected by —— for 
the maximum year 2000 development densities. 
Within the Gearhart urban growth boundary, a 
more sophisticated finite difference hydrology 
model was developed. This model in 
metered water usage, measured aquifer resaliltets 
and historic, as well as current, recharge. Waste 
loading was directly measured. Dry matter and on- 
disposal nitrogen loading were coupled 
to the hydrology finite difference model via a finite 
element solute mass transport model for calibra- 
tion/verification by comparison to monitoring data 
in the area. Projected waste loading 
levels under several development scenarios were 
evaluated to determine the long-term impacts to 
the local flow system. These modeling efforts were 
used to develop an areawide wastewater manage- 
ment/aquifer pa plan incorporating a set- 
aside area for long-term aquifer development; max- 
imum on-site disposal system densities under con- 
ventional septic tank drain field, sand filter and low 
pressure distribution systems; sensitive areas that 
may require special treatment; waste di areas 
that require attention; and the basis for an amend- 


Water Quality Control—Group 5G 


ment to the Oregon Administrative Rules — 
ing specifically to the Clatsop Plains. (See also 

W88-09240) (Author’s abstract) 

W88-09268 


USE OF WELL PACKERS TO CONTROL TCE 
AND PCE CONTAMINANTS, 

Los Angeles City Dept. of Water and Power, CA. 
G. Coufal, V. Smith, and R. Haw. 

IN: Proceedings of NWWA Western ee 
Conference on Ground Water Management. 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
—* Worthington, OH. 1984. p 343-350, 4 fig, 


tors: *Wells, *Well seepage, *Water qual- 
ity control, *Groundwater, *Path of pollutants, 
*Chlorinated hydrocarbons, *Organic compounds, 
*Trichloroeth: *Perchloroethylene, 


lene, 
*Groundwater pollution, Solvents, Well packers. 


Organic solvent contamination of production wells 
serving Los Angeles caused pt se of several 
wells. In order rey put these wells back into service, 
research was done on a typical well. The method 
involved installation of a well packer in an attempt 
to restrict the vertical movement of groundwater 
containing pe ays (TCE) and perchlor- 
oethylene (PCE) to the zone above a clay lens 
where the greatest concentration of contaminants 
was believed to occur. Aquifer tests and water 
quality sampling indicated that water and contami- 
nants from the u zone were effectively pre- 
vented from reaching the lower zone and the 
pump suction. TCE concentrations were 100 ppb 
without the well packer and 7 ppb with the well 
packer; PCE concentrations were 4 ppb without 
the well packer and 0.5 ppb with the well packer. 
The average concentrations of contaminants 
during an eight-month test using the well 
packer were 9 ppb TCE and 0.6 ppb PCE. Levels 
of organic contaminants increased to original high 
levels after the well packer was removed. (See also 
W88-09240) (Cassar-PTT) 

W88-09278 


PROCEEDINGS OF THE SIXTH NATIONAL 
SYMPOSIUM AND EXPOSITION ON AQUI- 
FER RESTORATION AND GROUND WATER 
MONITORING. 

National Water Well Association, Dublin, OH. 
Columbus, Ohio. May 19-22, 1986. National Water 
Well Association, Dublin, OH. 1986. 703 p. 


Descriptors: *Symposium, *Conferences, *Moni- 
toring, *Groundwater monitoring, *Groundwater 
management, *Groundwater pollution, *Monitor- 
ing wells, *Network design, *Sampling devices, 
Organic compounds, Hydrocarbons, Groundwat- 
er, Technology transfer, Aquifers, Analytical 
methods. 


The Sixth National Symposium and Exposition on 
Aquifer Restoration and Ground Water Monitor- 
ing was held in Columbus, Ohio, May 19-22, 1986. 
The event was sponsored by the National Water 
Well Association along with the Robert S. Kerr 
Environmental Laboratory and the U.S. Environ- 
mental Protection Agency. Government officials, 
consultants, researchers, industry representatives 
and equipment manufacturers met to discuss ideas 
and exchange knowledge of the latest techniques 
and ‘technology in aquifer restoration and ground- 
water monitoring. Subjects covered during the 
program included: monitoring well design, installa- 
tion and maintenance: monitoring and sampling the 
vadose (unsaturated zone; groundwater monitoring 
network design; sampling and analysis of ground- 
water; bioreclamation and other in situ treatment 
techniques; and remediation of hydrocarbon and 
other organic contamination. In addition, the sym- 

ium featured and four point/counterpoint ses- 
sions: ‘Should — undwater samples from monitor- 
ing wells be filtered before laboratory analysis; 
‘What is an adequate screen length for monitoring 
wells (Are dilution effects signi t)’; ‘Do casing 
materials really affect the integrity of groundwater 
samples obtained after the well has been purged’; 
‘How do drilling fluids and grouting materials 
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affect the inte; 

oes wells.’ The proceedings are a compila- 
f papers presen resented at the symposium. (See 

in ‘was-09284 thru W88-09333) (Author’s ab- 


< of groundwater samples from 


stract) 
W88-09283 


COMPARISON OF VADOSE MONITORING 
PROCEDURES, 

Alabama Univ., University 

For primary bibliographic entry see Field 2F. 
W88-09288 


EVALUATING FLUSHING AS A REMEDIAL 
ALTERNATIVE USING SOIL COLUMN TESTS, 
Woodward-Clyde Consultants, Plymouth Meeting, 
PA 

For primary bibliographic entry see Field 7B. 
W88-09289 


IMPACT OF THE CHANGED RCRA REGULA- 
TORY ENVIRONMENT UPON FACILITIES 


WITH GROUND WATER MONITORING, 
Geraghty and Miller, Inc., W: PA 
For primary bibliographic entry see Field 6E. 
W88-09296 


UNDERGROUND STORAGE TANK MONI- 
TORING IN CALIFORNIA: AN EVALUATION 
OF RECENT LEGISLATION, 

_— (J.H.) and Associates, Walnut Creek, 


For primary bibliographic entry see Field 6E. 
W88-09297 


CHEMICAL INJECTION AND GROUND 


IRRMALIN 
Monsanto Polymer Products Co., Bridgeport, NJ. 
Delaware River Plant. 
A. M. Cowie, and M. F. Weider. 
IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 366-382. 7 fig, 5 ref. 


Descriptors: *Water pollution treatment, *Hazard- 
ous wastes, *Waste recovery, *Formaldehyde, 
*Groundwater pollution, Water pollution sources, 
*Chemical treatment, Groundwater monitoring, 
Monitoring wells, Water pollution sources, Chemi- 
cal analysis, Organic compounds, Aquifers, 
Groundwater, Pipelines, Massachusetts, Monitor- 
ing, Hydrogen peroxide. 


Monsanto Company’s Sree, Massachusetts, 
lant was faced recently with the task of remediat- 
ing a release of formaldehyde (an EPA-listed haz- 
ardous substance). This hazardous release occurred 
ae a result of the failure of an underground pipe- 
line. Preliminary analysis suggested no imminent 
threat to the environment because of physical sub- 
surface conditions near the site. A study was un- 
dertaken to define various alternatives for treating 
the contaminated soil. A two-phase program con- 
sisting of chemical treatment of the fo bcmaidehyde 
in the soil with hydrogen peroxide and a system to 
recover any contaminated groundwater was de- 
signed and installed. Laboratory and field investi- 
gations preceded the actual installation of the treat- 
ment system. Two phases of hydrogen peroxide 
injection and soil sampling were conducted: after 
six months, the soil analyses showed that the form- 
aldehyde had been completely neutralized. A 
groundwater beneath the site with all recovered 
groundwater re-routed back to the manufacturing 
process to avoid special handling as a hazardous 
waste. The remediation program was develo 
proposed and modified in a cooperative worki g 
atmosphere with the Massachusetts Department of 
Environmental Quality Engineering (DEQE). 
Final completion of the groundwater portion of 
the remedial program is expected in mid-1987. (See 
also = (Author’s abstract) 
W88-09314 


APPLICATION OF MICROCOSM TECHNOL- 
OGY TO STUDY THE BIODEGRADATION PO- 
TENTIAL OF A SUBSURFACE ALLUVIAL MA- 
TERIAL TO SELECTED PETROLE- 
Engi ae Ee moa N OK. 
gineering Enterprises, Inc., Norman, 
For primary bibliographic entry see Field 5B. 
W88-09315 


USING 


GROUND WATER RESTORATION 
CTURED 


IEDROCK, 
= £3 — Corp., Findlay, OH. 


IN. tondiop of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. cag Ohio. May 
19-22, 1986. National Well Association, 
Dublin, OH. 1986. p 413-424. 10 fig, 2 tab, 14 ref. 


Descriptors: *Water pollution treatment, *Pennsyl- 
yania, *Geologic fractures, *Methylethylketone, 

ic compounds, *Groundwater monitoring, 
Biodegradation, *Groundwater pollution, Moni- 
toring wells, Groundwater management, Chemical 
analysis, Water quality, Geohydrology, Hydrolo- 
gy, Aquifers, Path of pollutants, Water pollution 
sources, Groundwater recharge, Mapping, Acti- 
vated sludges, Groundwater. 


Groundwater restoration services were provided 
for a spill of approximately 5,000 gallons of methy- 
lethylketone iketone (MEK) ) into fractured Pennsylvanian 
bedrock. A preliminary hydrogeological investiga- 
tion revealed that both soil and groundwater were 
contaminated with MEK at levels up to 25,000 
parts per million (ppm) in soil and 1,000 ppm in 
groundwater. Additionally, MEK was discovered 
in one domestic bedrock water well and a devel- 
8 ons, wee Se after the spill. The 
ing also verified that the fracture system con- 
trol ied groundwater recharge and was hydraulical- 
ly connected to the developed spring and the bed- 
rock well. Based on the fracture trace analysis, two 
MEK seepage zones were defined at the intersec- 
tion of cross cutting fractures. See 
analysis revealed the main bedroc'! . oo was a 
leodistributary channel sandstone cut the 
pper F. rt No. 6 coal seam. Once the direc- 
tion of MEK movement was defined, an in-situ 
biological treatment system was utilized to reduce 
MEK levels in both soil and groundwater. Two 
closed loop © cegmcacmees recovery systems were 
developed. The recovered groundwater was subse- 
then pumped to a series of storage pools and 
en processed using an activated sludge bioreac- 
reactor was seeded with microorganisms 
which utilize MEK as a carbon source. After treat- 
ment levels of less than 10 ppm were reached (.c., 
2 to 6 hours), the effluent was allowed to seep into 
the fracture system through a groundwater re- 
charge pond. This served two functions: (1) the 
effluent flushed residual MEK from the soil into 
the groundwater it could ultimately be recovered 
and treated in the above-ground treatment system 
and (2) this nutrient- and microorganism-rich efflu- 
ent enhanced in-situ biodegradation = MEK Be 
both soil and groundwater, thereby arden 
overall treatment period. (See ie "w3 283) 
(Author’s abstract) 
W88-09316 


FIXED-FILM BIOREACTOR TO TREAT 
TRICHLOROETHYLENE-LADEN WATERS 
FROM INTERDICTION WELLS, 

Oklahoma Univ., Norman. Environmental and 
Ground Water Inst. 

For primary bibliographic entry see Field SD. 
W88-09317 


FIELD DEMONSTRATION OF ENHANCED 
BIORECLAMATION. 

FMC Corp., Princeton, NJ. Aquifer Remediation 
Systems. 

R A. Brown, and R. D. Norris. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 438-456. 4 fig, 7 tab. 


Descriptors: *Water pollution treatment, *Biore- 
clamation, ‘*Biodegradation, *Hydrocarbons, 
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ations, Groundwater monitoring, Groundwater 
liution, Groundwater management, a 
eg Hydrolo;  Phowical of pollutants, be penn 
Monitoring w properties, Fiel 
Path of at eng ase distribution, Ground. 
water. 


The remediation of petroleum spills has advanced 
in the past 5-10 years. Advances in hydrogeology, 
groundwater microbiology and geoc have 
yielded technology which effectively treats the 
spilled petroleum product in place: enhanced bior- 
eclamation. By considering the properties of petro- 


actual i 

the subsurface and what is required for their effec- 
tive treatment. Field data provides insight into 
how the site characteristics affect the distribution 
of petroleum hydrocarbons in the subsurface. In a 
field study of the enhanced bioreclamation of a 
gasoline spill, the extensive soil and groundwater 
sampling provided a detailed examination of gaso- 
line contamination and how it — to treat- 
ment. The topics covered are as follows: (1) an 
overview of the transport and phase distribution of 
petroleum hydrocarbons in the subsurface; 2) 
an analysis of the treatment of subsurface petrole- 
um contamination with enhanced bioreclamation; 
and (3) tr rt and phase distribution. (See also 
'W88-09283) (Alexander-PTT) 
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GRAVITY FLOW HORIZONTAL DRAINS UTI- 
LIZED FOR IN-PLACE REMEDIATION, 
Blasland and Bouck Engineering, Syracuse, NY. 
G. W. Lee, E. R. Lynch, S. J. Rossello, and N. E. 
Gensky. 
ps yet a of the Sixth National Symposium 
Ba roa: on Aquifer Restoration and 
ater Monitoring. Columbus, Ohio. May 
2 1986. National Water Well Association, 
Dublin, OH. 1986. p 457-464. 4 fig. 


Descriptors: *Drains, *Landfills, *Drainage engi- 
neering, *Groundwater monitoring, *Groundwater 
pollution, *Monitoring wells, *Geohydrology, Hy- 
drology, Aquifer testing, Design criteria, Design 
standards, Aquifers, Groundwater movement, Lea- 
chates, Groundwater, Test wells, Water table, 
Hazardous wastes, New York. 


As a component of a hazardous waste landfill 
remediation program, a hydrogeologic investiga- 
tion was completed in January-February 1984 to 
provide the technical data required to evaluate and 
design a groundwater control system. The in-place 
remediation concept was acceptable as long as the 
groundwater table could be reduced below the 
refuse contents of the landfill and a ten-foot separa- 
tion between the newly established water table and 
the refuse could be maintained. The landfill site, 
located in Pb ger County, New York, is situ- 
ated on a steep hill and is underlain by fine sands 
grading to silt above a lacustrine clay that is con- 
sidered the lower boundary of the water table 
aquifer. Groundwater flow in this unconfined aqui- 
fer is topographically controlled and flows south- 
east follo' the general direction of the spring 
Sateargs pol Based on boring and water level 
data, portions of the landfill refuse are situated 
below the existing water table level. This condition 
had to be corrected if the landfill was to be remedi- 
ated ‘in-place.’ To determine the most efficient and 
economical groundwater control system that 
would achieve a minimum ten-foot separation be- 
tween the refuse and the groundwater table, an 
aquifer test was run and the data was utilized in 
various well and lateral drain formulas. (See also 
W88-09283) (Author’s abstract) 
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MONITORING AND RECOVERY OF FREE 
HYDROCARBONS, 

Engineering Science, Cleveland, OH. 

C. F. Raddell, and D. Palombo. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 





Ground Water . Columbus, Ohio. May 
19-22, 1986. Netoual ater Well Association, 
Dublin, OH. 1986. P 466-481. 7 fig, 1 tab, 2 ref. 


pecs seg red pollution eaeee. peng 
operations, *Waste recovery, torage 
tanks, *Hy *Sediments, *Groundwater 
monitoring, *Groundwater pollution, *Monitoring 
wells, Groundwater management, Design criteria, 
Design standards, Aquifers, Groundwater, Geohy- 
drology, Path of pollutants, Pumps. 


A preliminary hydrogeologic assessment of an in- 
he dasoened of Uguttoans Sen gootaahh cian a 
very oO! it free pi 8) atop a 
shallow water table. The site lies in a midwestern 
humid state where recharge occurs from direct 
peed tation. Most product was ‘trapped’ beneath 
veground storage tank area where underly- 
im fine —-, —— to be saturated 
with product from i fring 
the stable water table. Investigations involving 
shallow test pits and additional wells resulted in a 
series of recommendations for recovery of the free 
product. The tank area and of areas of free 
product accumulation were 2 Rave with differ- 
ent schemes of recovery. In the tank area, a series 
of trenches filled with gravel were effectively by 
lized with small air perl hragm pumps 
quickly remove 30, a ettbeter antes wil 
Taos of 10 week: THE partiocles an wae 
Saal with wate abs tetanoms binds in older We 
optimize the rate of recovery. The area was esti- 
mated to initially contain ximately 100,000 
gallons entrained in the sediments. In other por- 
tions of the terminal, product of lesser volume was 
flowing uncontrolled toward a major river. This 
area required the installation of wells to recover 
product operated by air-diaphragm pumps in con- 
Junction with a water depression pump. A 4-inch 
diameter well was used to depress the water table 
with a submersible pump while operating an air- 
diaphragm pump to skim off product accumulating 
in the well. The air pump is operated by a pro- 
grammable controller on a timed basis. This well 
Fy had to be monitored frequently to identify 
tional details. The recovery systems 
ae relatively _ and are continuing 
to remove product. estions for monitoring 
well construction and data in interpretation are given. 
(See also W88-01283) (Author’s abstract) 
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WATER SUPPLY CONTAMINATION CLEAN- 
UP IN MASSACHUSETTS, 
Massachusetts Dept. of Environmental Quality En- 
ineering, Boston. 
. R. Bowley. 
IN: Proceedings of the Sixth National Symposium 
and _—, on- Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 482-492. 8 fig, 2 ref. 


Descriptors: *Massachusetts, *Cleanup operations, 
s Water treatment, *Water pollution treatment, 
water, *Groundwater pollution, Water 
oa onitoring wells, Organic compounds, 
Legal & aspects, Water per nh systems, Water pollu- 
tion sources, Case studies, Glacial aquifers, Well 
fields, Chlorinated po Bln al Wastewater 
treatment, Legislation, Oil spills. 


One-third of the people of Massachusetts depend 
on groundwater sources. Most of these wells are in 
glaciated surficial materials, and within 100 feet of 
the surface. Municipal groundwater sources tend 
to be in high yield sand and gravel aquifers near 
the surface. These supplies have proved vulnerable 
to contamination by a variety of organic chemi- 
cals. The Legislature responded by passing an in- 
novative omnibus water act in 1982. The programs 
established by that Act have been reported previ- 
ously. One of those programs is discussed and the 
past four years’ of work toward water supply 
oomne and see pesmeden cngenteses by it is de- 
Case histories at four locations are re- 

ed (a leaking gasoline tank; trichloroethylene, 
, and other organic compound contamina- 

tion; chlorinated hydrocarbon contamination; and 
trichloroethylene and dioxane and other organic 
solvents in a well field). Problems unique to indi- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


vidual sites and common to several are presented. 
Standard a techniques and some inno- 
vative penile ame are discussed. Treatment pro- 

suubbeechadin are examined. A study 
ene prevent further aquifer contamination by pesti- 
cides and to indicate problem areas where agricul- 
tural chemicals may yet im water supplies is 
discussed. Observations on da rogram to date are 
shared with the Symposium. (See also W88-09283) 
(Alexander- 
W88-09321 


EFFECTIVENESS OF AIR _ STRIPPING 
VERSUS ACTIVATED CARBON FOR REMOV- 
AL OF DBCP, EDB, AND TCP AT ULTRA-LOW 
CONCENTRATIO! 


INS, 
- Associa’ ah Inc., ae an oie 
‘or primary bibliographic entry see Fie! 4 
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ASSESSMENT AND REMEDIATION OF 
VOLATILE ORGANIC CONTAMINATION IN 
A SHALLOW ALLUVIAL A 


gs of the Sixth National Symposium 
and "Sane on Aquifer Restoration and 
thor Mloadbeinns age Ohio. May 
1322 1986. National Water Well Association, 
Dublin, OH. 1986. p 536-558. 8 fig, 4 tab, 11 an 
append. 


Deedivtgre *Waste anpanl, *Organic com- 

* Aquifers, 

Plumes, Water pollution treatment, Virginie, 
Waste recovery, Ecological effects, Chemical anal 

ysis, Monitoring wells, Path of pollutants, Design 

criteria, Network design, Soil contamination, Land 

use, Cost analysis, Soil gases, Feasibility studies. 


Over the course of 35 years, surface disposal of 
waste —- solvents and off-spec parts contami- 
nated soils and groundwater at a small upland 
Virginia manufacturing plant. In anticipation of a 
property transfer, an environmental assessment of 
the site was conducted. Although initial work was 
restricted to the ‘main’ di area, the study 
evolved iteratively, with early soil mses water anal- 
ee prompting additional questions about past 


plant perscunel led to increased understanding of 
the site and more informed placement of subse- 
quent sampling points. Two, ‘a possible three, 
source areas were identified, and associated con- 
taminant plumes were detected in the groundwat- 

er. Contamination was not widespread, but con- 
pete of some volatile organic compounds 
exceeded 500,000 microgram/liter in one well. Cri- 
teria used to select the most suitable remediation 
technology included the type of contamination, 
constructability of the ae ae availability of the 
technology, length of time required to accomplish 
the cleanup objectives, space limitations, and cost. 
It was that groundwater extraction 
with air stripping would reduce the volatile con- 
centrations as much as 90% with a single pass and 
99% with two passes. The treated undwater 
would be discharged to the nearby river under a 
permit. Contamination in the soil, although 
present, was not identified as a continuing source 
of contamination to the groundwater and would 
not need remediation under normal site condi- 
tions,. However, frequent flooding of the site could 
encourage ter releases to the groundwater 
from the soil due to the increase in infiltration rate. 
Soil gas extraction was recommended to minimize 
the possibility of contaminant loading from this 
source. (See also W88-09283) (Alexander-PTT) 
'W88-09324 








REMEDIATION OF SUBSURFACE CONTAMI- 
NATION FROM VOLATILE ORGANIC COM- 
POUNDS USING SOIL GAS EXTRACTION 


TECHNIQUES, 

Woodward-Clyde Consultants, Solon, OH. 

R. E. Zimmermann, and V. M. Brizgys. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 


Water Quality Control—Group 5G 
Dublin, OH. 1986. p 580-591. 6 fig. 


Descriptors: *Organic compounds, *Soil contami- 
nation, *Butadienes, *Waste recovery, *Soil gases, 
*Water pollution sources, *Groundwater pollution, 
*Path of pollutants, Groundwater monitoring, 
Monitoring wells, Groundwater ement, 
Design criteria, Detection limits, Chemical analy- 
sis, Groundwater, Ohio, Leaks, Pipe lines. 


In December 1983, leaking underground pipes 
from a northeast Ohio man g facility were 
identified as the source of vapors detected in the 
basements of nearby residences. These under- 
ground lines transported 1,3-butadiene from sever- 
al tanks to a flare stack. Woodward-Clyde Consult- 
ants was contracted to assess the lateral and verti- 
cal extent of contaminant migration and develop 
an emer; remediation program that would 
control migration of the contaminants and ef- 
fectively remove the contaminants from the sub- 
surface. After identifying that the butadiene ap- 
eee cit rae oa ee Re 
few feet of the water table, a remedial plan 
was designed and implemented, which took po sen 
tage of the volatile nature of 1,3-butadiene. The 
recommended plan to draw the contaminants out 
of the subsurface consisted of the installation of 
several series of strategically placed soil gas extrac- 
tion wells connected by above-ground manifold 
pipes with jet eductors, coupled with the installa- 
tion of a similar extraction system installed in a 
gravel-filled trench. Shortly after the installation of 
extraction systems, butadiene levels in nearby 
decreased below detectable limits. The 
soil gas extraction systems significantly controlled 
the off-site migration of butadiene, reduced its 
concentration in the subsurface, and decreased the 
concentration in the groundwater to below detect- 
able limits. To monitor continued Bap ae of the 
— at various locations beneath the plant, 17 
monitoring wells were installed in existing 
bend les. With th the exception of four of the gas 
monitoring wells, which show fluctuating butadi- 
ene concentrations, continued monitoring of these 
wells has indicated a decrease in organic vapors 
ee ee eee arene eee S the 
a, extraction systems. (See also W88-09283) 
(Author’s abstract) 
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LARGE-SCALE HIGH-EFFICIENCY AIR 
STRIPPER AND RECOVERY WELL NET- 
WORK FOR REMOVING VOLATILE ORGAN- 
IC CHLOROCARBONS FROM GROUND 
WATER, 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Plant. 

L. F. Boone, R. Lorenz, C. F. Muska, J. L. Steele, 

and L. P. Fernandez. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 608-622. 3 fig, 1 tab, 3 ref. 
DOE Contract DE-AC09-765R00001. 
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ants, Water pollution sources, Performance evalua- 
tion, Detection limits, Model studies, Analytical 
methods, Aquifers, ag em Groundwater, Sa- 
vannah River Plants, South Carolina, Pilot plants. 


Since 1958 chemical wastes generated at the Sa- 
vannah River Piant by an aluminum forming/metal 
finishing process used to manufacture nuclear fuel 
and a assemblies were discharged to a settling 
basin. This process waste stream contained acids, 
metals, and chlorinated degreasing sol- 

vents. In 1981, these solvents, specifically trichlor- 
oethylene and tetrachloroethylene, were discov- 
ered in monitor wells near the settling basin. A 
monitor well network was installed to define the 
vertical and horizontal extent of the plume. The 
current inventory of total chlorocarbons in the 
saturated zone is approximately 360,000 pounds 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


within the 100 ppb contour interval. During 1983, 
air stripping technology was evaluated to remove 
these solvents from groundwater. A 20-gpm 
groundwater pilot air stripper with one recovery 
well was tested. Performance data from this unit 
was then used to di a 50-gpm production 
prototype air stripper. unit demonstrated that 


IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 638-650. 3 fig, 3 ref. 


Descriptors: *Water pollution treatment, *Barriers, 
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degreaser solvent concentrations 
could be reduced from 120,000 ppb to less than the 
detection limit of 1 ppb. Data from these two units 
were then used to design an air stripper column 
that would process contaminated groundwater at a 
rate of 400 gallons per minute. Water is fed to this 
column from a network of 11 recovery wells. 
These wells were located in the zone of contamina- 
tion as defined by analytical and numerical model- 
ing es This system has been operational 
since April 1985. to date, over 65,000 pounds of 
chlorinated degreaser solvents have been removed 
from an underlying ee The effects of this 
program on the Tockaalls jient and contamina- 
tion movement are currently being evaluated. The 
purpose of this paper is to p Be the groundwat- 
er remediation program at the Savannah River 

Plant. (See also W88-09283) (Author’s abstract) 
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CASE HISTORY - TREATMENT OF CON- 
TAMINANT GROUND WATER USING ELE- 
VATED TEMPERATURE AIR STRIPPING, 
Rexnord, Inc., Milwaukee, WI. Corporate Re- 
search and Development Group. 

as L. Pope, and R. A. Osantowski. 

N: Proceedings of the Sixth National Symposium 
er Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 623-635. 4 fig, 9 tab. 
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*Groundwater pollution, *Groundwater manage- 
ment, *Groundwater monitoring, *Organic com- 
pounds, *Chlorinated hydrocarbons, *Design cri 
ria, *Design standards, *Monitoring wells, Chemi- 
cal treatment, Performance evaluation, Ground- 
water, Case studies, Envirex Advanced Water 
Treatment System, Feasibility studies, Pilot plants, 
Temperature. 


A remedial action program was initiated at an 
industrial site having groundwater contaminated 
with 1,1, |-trichloroethane (890 mg/L), carbon tet- 
rachloride (75 mg/L), methylene chloride (11 mg/ 
L) and other volatile organic compounds (VOC's). 
The objectives of the project were: edd) to perform 
bench tests to determine the feasibility of air strip- 
ping as a treatment alternative; (2) to perform a 
pilot study using the Envirex Advanced Water 
Treatment System to obtain design data for scale- 
up to a permanent full-scale system; and (3) to 
design and implement a full-scale treatment system 
which treats the groundwater to a total VOC 
concentration of less than 5 mg/L for discharge to 
the sanitary sewer system. Based on the bench 
scale test results, air stripping (with chemical pre- 
treatment) was found to be technically feasible and 
the following treatment train was pro for the 
pilot study: chemical coagulation with alum and 
anionic polymer, clarification, dual-media filtration 
and air stripping. Data were also gathered on 
granular activated carbon adsorption. During the 
pilot study, significant increases in acetone concen- 
tration were observed in the raw groundwater. 
This contaminant was not effectively removed 
with the treatment train used during the study. It 
was decided after additional laboratory tests and a 
literature review were performed that air stripping 
at 180 deg F would be effective in removing the 
acetone and the other VOC’s present. Effluent 
analysis revealed that this process achieved up to 
99% contaminant removal and the full-scale 
system was designed on this basis. (See also W88- 
pan yb — 's abstract) 


INTERCEPTOR TRENCHES FOR POSITIVE 
GROUND WATER CONTROL, 


a Carbide Corp., Port Lavaca, TX. Polyofins 
re G. Gilbert, and J. J. Gress. 


*Groundwater pollution, 
*Groundwater monitoring, Groundwater 

ment, Economic aspects, Design criteria, Design 
standards, Network design, Performance evalua- 
tion, Path of pollutants, Aquifers, Groundwater, 
— Construction methods, Construction, Pipe- 


A new and efficient method for the construction of 
in tor trenches has been deve! and suc- 
cessfully installed by Industrial Buil Inc. for 
several ‘spplications at a Union Carbide petrochem- 

ical facility on the Texas coastal plain. Rapid and 
cost-effective installation is made possible by inno- 
vations in sump and trench construction and the 
tie-in between the two. The sump iis constructed 
first using standard well construction techniq 

drill a 96 per seg hole to egy tected 2 
diameter polyethy pipe sump. le- 
signed and fabricated trenching machine then exca- 
vates the trench, inserts the drainage pipe and 
backfills with in one operation. A spe- 
cially designed lormed pipe entry door built 
into the side of the sump barrel provides for effi- 
cient and safe connection of the e pipe to 
the xp d designed — sump. The effec- 
has been proven in 
full eae lication. Severed of flow gradients 
and the abso! palin prevention of continued horizon- 

tal migration of groundwater contaminants has 
been clearly demonstrated. Interceptor trenches 
have been shown to be cost-effective to install and 
operate. With the reassurance of maximum safety 
and an operating system that positively controls 
groundwater migration, interceptor trenches meet 
a challenge. (See also W88-09283) (Author’s 
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APPLICATION OF A GROUND-WATER- 
QU MANAGEMENT 


Geological Survey, Lawrence. 
M. Heidart and J. Sadeghi 
Ih: Proceedings of the Sixth National Symposium 
— on Aquifer Restoration and 
Ground ater Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 651-668. 8 fig, 29 ref. EPA 
Cooperative Agreement No. S007249 01. 
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ment, *Groundwater pollution, Groundwater mon- 
itoring, Computer programs, Monitoring wells, 
Path of pollutants, Performance evaluation, Solute 
transport, Aquifers, Permeability coefficient, Hy- 
draulic cuntadiniag, Economic ts, Ground- 
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uifer, Linear systems theory, Pumping, Mathemati- 
cal models. 


A ground-water-quality management model was 
devel to investigate the best management op- 
tions for the containment of an oil-field-brine 
plume in the Equus Beds aquifer in south-central 
Kansas. The model, which is based on linear-sys- 
tems theory, generates unit-response functions for 
drawdowns and velocity vectors and, through an 
iterative technique, extends the applicability of 
these functions to large systems on minicomputers. 
The main objectives of this model were to find the 
locations and minimum rates ag of plume- 
interception wells, to successfully reverse the ve- 
locity vectors at observation wells located along 
the plume front, and also to satisfy freshwater 
demands from supply wells. The effects of the 
calculated minimum withdrawals from the inter- 
ception wells on the migration of contaminants 
throughout the ground-water system were evaluat- 
ed utilizing a solute-transport model. The objective 
of this step was to ensure the containment of the 
plume. Whereas the application of these models to 
the study area achieved the objectives stated 


above, the implementation of the results is believed 
to be impractical and expensive. This is due to the 
high rates of pumpage that must be carried out to 
revere te vloty wets the Vict f the 
plurne. P’ technique o! lutant con- 
tainment may be effective when Brod 2 pos aquifers 
having low hydraulic gradients and/or to aquifers 
with plumes whose containment is not 
subject to economic considerations. (See also W88- 
09283) (Author’s abstract) 
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MODELING REMEDIAL ACTIONS AT UN- 
CONTROLLED HAZARDOUS WASTE SITES, 
Anderson-Nichols and Co., Inc., Palo Alto, CA. 
S. H. Boutwell, S. M. Brown, B. R. Roberts, and: 


D. F. Atwood. 
Noyes Publications, Park Ridge, NJ. 1986. 440 p. 


Descriptors: “Water lution control, *Water pol- 
lution treatment, *Model studies, *Cleanup oper- 
ations, *Hazardous wastes, * sites, *Waste 

, Groundwater pollution, Water pollution 
prevention, Mathematical models. 


Modeling, whether it be through the use of rele- 
tively simple analytical solutions or more sophisti- 


cated n codes, is rig ae to be used 
more and more throughout the feasibility study 
process. This book is intended to provide guidance 
on both the selection and use of a range of model- 
ing techniques applicable to the evaluation of re- 
medial actions for water and surface water 
contamination prob . The book is composed of 
four volumes. Volume 1, Selection of Models for 
Remedial Action Assessment, t, provides a method- 
ology for the selection of models. 7 methodolo- 
y addresses three key decisions: (1) whether mod- 
a be considered; (2) if so, what level of 
on ge cu god is appropriate; and (3) what 
capabilities should the model or models have. 
Volume 2, Simplified Methods for Subsurface and 
Waste Control Actions, provides a compilation of 
simplified methods, or analytical and semi-analyti- 
cal solutions, applicable to the evaluation of sub- 
surface and waste control actions. The primary 
emphasis of this volume is on identi the meth- 
ods that can be used to evaluate specific actions 
and the assum: ronments itations affecting their 
use. Volume 3, Numerical Modeling of Surface, 
Subsurface and Waste Control Actions, provides 
guidance on the use of numerical models for sites 
where more detailed analyses are required and 
where sufficient resources are available. Finally, 
Volume 4, Analytical and Numerical Models for 
the Evaluation of Surface Water Remedial Ac- 
tions, provides remedial action modeling guidance 
for surface water contamination po oe dy (Lantz- 


PTT) 
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OCEEDINGS OF THE 8TH NATIONAL 
ALITY SYMPOSIUM: 


National Water Well Association, Dublin, OH. 
September 23-25, 1986, Kansas City, Missouri. Na- 
tional Water Well Association, Dublin, Ohio. 
(1986). 147 p. 


Descriptors: *Comprehensive Environmental Re- 
sponse Compensation and Liability Act, *Ground- 
water quality, *Symposium, *Superfund, *Ground- 
water, Water quality, Legal aspects, Management 
planning, Public policy. 


The National Water Well Association conducted a 
conference entitled ‘The Eighth National Ground 
Water Quality Symposium - Anatomy of Super- 
fund’ on September 23-25, 1986 in Cannes City, 
Missouri. This conference featured a broad oe 
trum of invited speakers from different discip! 

including: state and federal attorneys; technicians 
from government, industry and consulting firms; 
and policy-makers from both the public and pri- 
vate sectors. The conference provided a forum for 
all who attended to exchange ideas and pertinent 
information Ts the processes and issues in- 
volved in Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act response. 
These proceedings are a compilation of papers 
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ICF, Inc., Washington, DC 
For primary bibliographic entry see Field 6E. 
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CHEMICAL AND TOXICOLOGICAL ASPECTS 
CLEANUP 


i to be 
ive nt public health. (See also W88- 
oo37) = abstract) 
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REMEDIAL INVESTIGATIONS/FEASIBILITY 

STUDIES UNDER SUPERFUND, 

RG rig Ome Dresser and McKee, Inc., Atlanta, GA. 
IN: Proceedings of the 8th National Ground Water 


Under Superfund, the remedial investigation (RI) 
as consists of data gathering 
to determine the 


pre ely associated with an uncontrolled 
baardows wae ste 40 CFR Part 30,1980, The 
leasibility y is generally defined as 

hereb pie rh 


Priority List (NPL) sites prior to Superfund ac- 
tions. RI and FS activities are interrelated so that 
new site screening techniques for rapid contamina- 
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tion assessment can provide continual data input 

into ee it FS activities. Since identification 
ial remedial alternatives is a component of 

the RI design, data collection is focused toward 

this goal. Sil ceccerdueniiy tlistagiie women. 

ay Serene ae eee sa0014) 


the FS. (See also 
bree: «nok 
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SURVEYS OF REMEDIAL ACTIONS AT SU- 
PERFUND 

ba and Material Engineers, Inc., Bordentown, 
D. Pennington. 

IN: eee ee Srey Crment Water 


Tin san Bie 1986, Kansas aomssy, Baa Missouri. 1986p 


Descriptors: *Water pollution control, *Waste 
treatment, “Hazardous wastes, *Waste 


technological, and 
cost limitations. Trends in short term and long 
term cleanup activities include excavation and re- 
ave ot conpanenet 
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ECONOMICS OF NATURAL RESOURCE 
DAMAGE CLAIMS, 

Johns Hopkins Univ., Baltimore, MD. 

For primary hic entry see Field 6C. 
W88-09379 


US. EPA RESEARCH ON IN-SITU TREAT- 
MENT TECHNOLOGY, 
Environmental _ Agency, Cincinnati, 
OH. Hazardous Waste Research Lab. 


ENTROPY RACES SUPERFUND, 
Office of Technology Assessment, Washington, 


Dc. 
For primary bibliographic entry see Field 6E. 
W88-09381 

SUPERFUND - REPAIRS IN ORD! 


M. A. iene S. Young. 
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IN: zeeveetingns of the 8th National Ground Water 
Quality Symposium: ‘Anatomy of Superfund’. Sep- 
hoy ped 1986, Kansas City, Missouri. 1986. p 


Descriptors: *Water pollution control, *Superfund, 
*Cleanup operations, Management planning, Eco- 
nomic aspects, Risk assessment, Cost-benefit analy- 
sis, Water pollution treatment, Water quality con- 
trol, Performance evaluation, Sampling, Risks, 
Public health. 


Hazardous waste sites, even in the unconsolidated 

joe eg permeable sediments of the ony 
Coastal Plain, have seriously contaminated fi 

wells in Delaware. Unfortunately, the Superfund 

has produced studies that are time consuming, 

a ive and have thus far resulted in 


Superfund Program 
pe Ay a mond (1) Stressin flow system 
delineation first, followed by limited | 

those areas and for those 


ALTERNATIVE APPROACHES TO RECORD 
OF DECISION, 

Clean Site, Inc., Alexandria, VA. 

For primary bibliographic entry see Field 6E. 
W88-09383 


STATE INVOLVEMENT IN AN EPA LEAD SU- 
PERFUND REMEDIAL ACTION, 

Iowa Dept. of Natural Resources, Des Moines. 
T. J. O'Connor, and J. E. Carleton. 

IN: Proceedings of the 8th National Ground Water 
Quality Symposium: ‘Anatomy of Superfund’. Sep- 
tember 23-25, 1986, Kansas City, Missouri. 1986. p 
130-147, 4 fig, 1 tab, 7 ref. 


*Superfund, ‘State jurisdiction, 

up *lowa, *Water pollution 

treatment, Bulking, Pesticides, Sludge, Waste dis- 

Decontamination, Pollutant identification, 

ational Priorities List, Water pollution sources, 
Soil contamination, Groundwater pollution. 


The Aidex Corporation site near Council Bluffs, 
Iowa is a Federal-lead Superfund site. The site was 
included on the National Priorities List in 1981 as 
the state’s designated top priority site. Soil and 
groundwater contamination resulted from spills 
and a 1976 fire that partially destroyed the facility. 
After numerous inv: tions at the site, a three- 
phase remedial action plan has been initiated at the 
site. Phase I includes on-site collection, bulking 


iquid wastes. Phase II includes 

ked drums and a large amount 

. Phase III includes excava- 

soils containing more than 

all pesticides, decontamination of 
capping and seeding of the site. 

II have been completed. Phase III 
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Group 5G—Water Quality Control 


was initiated in August 1986, a is — to be 
poy as by December ince remedial 
performed an monies from the 

aste Response Fund, the State of 
Iowa ee been —— in the decision making 
process and funding of the remedial actions at the 
site. (See also W88-09374) (Author’s abstract) 
W88-09384 


VADOSE ZONE MONITORING FOR HAZ- 


Kaman Tempo, Santa Barbara, C. 
For — bibliographic entry om Field 7A. 
W88-09385 


CLEAN WATER ACT PERMIT GUIDANCE 


MANUAL, 

Smith and Schnacke, Dayton, OH. 

R. S. Frye, J. W. Blattner, J. Z. Cannon, and J. N. 
Hanso: 


n. 
Executive Enterprises Publications Co., Inc., New 
York. 1988. 644 p. 


Descriptors: *Water pollution control, *Clean 
Water Act, *Permits, *Manuals, *Water quality 
control, Wastewater discharge, Municipal wastes, 
Legislation, Regulations. 


Background information and guidance are provid- 
ed for obtaining or renewing National Pollutant 
Discharge Elimination System (NPDES) permits 
for the a discharge of water pollutants to 
surface waters. Related permit pro such as 
pretreatment permits for facilities which discharge 
wastewater to municipal sewer systems, Under- 
ground Injection Control permits for discharge of 
pollutants to underground wells, or Army Corps of 
Engineers Section 404 permits for dredging or 
filling activities in waters of the United ~My are 
not covered. The present NPDES permii a 
aps is a very complex regulatory ‘aoa which 
changed greatly in the past several years and 
which continues to change. Many, if not most, 
facilities are now operating under its that 
have expired or will soon expire. As EPA and the 
states begin to reissue the tremendous backlog of 
= permits, companies will need to understand 
the requirements of the current rules and be aware 
of the favorable changes which might be available 
within the next few months. The first portion of 
the text (Parts II and III) addresses what is con- 
tained in a permit -- effluent limitations and other 
conditions -- while the second portion of the texts 
(Parts ITV and V) addresses the procedures for 
obtaining, modifying, and terminating NPDES 
permits. Part VI explains the legal liability which 
you may have for a discharge even if you have an 
NPDES permit. To supplement the text, Appendi- 
ces have been provided which give more detailed 
discussion of certain of the more i a or 
more complicated issues involved in NPDES per- 


REMEDIAL TECHNOLOGIES FOR LEAKING 
UNDERGROUND STORAGE — 

Weston (Roy F.), Inc., Concord, C. 

Lewis Publishers, Chelsea, Michigan. 1988. 216 p. 


Descriptors: *Water pollution treatment, *Cleanup 
operations, *Storage tanks, *Underground storage, 
—— Water pollution prevention, Groundwat- 
ution, Feasibility studies, Biodegradation, 
Volatilization, Isolation, Solidification. 


The prevention, detection, and correction of leak- 
age of USD — from underground stor- 
age tanks (U pe omy high priority in the 
utility oo arp and wii the regulatory agencies. 
The 1984 amendments to the Resource Conserva- 
tion and Recovery Act (RCRA) require the U.S. 
Environmental Protection Agency (EPA) to de- 
velop new Federal regulations for reducing and 
controlling environmental damage from under- 
ground storage tank leakage. This report provides 
a general introduction to the stateof- the-art of 
cleanup technology, including a listing of feasible 
methods, a description of their basic elements, and 
some discussion of the factors to be considered in 
their selection and implementation for a remedial 


program. This report is not intended to be a reme- 
ou and implementation manual. All soil 
undwater remediation problems require 


fens logies 

volatilization, Scdegeenade leaching and chemi. 
cal reaction, vitrification, passive 
lation/containment, land 
ment, asphalt incorporation, solidification/stabili- 
zation, groundwater extraction and treatment, 
chemical extraction, and excavation. (Lantz-PTT) 
‘W88-09402 


REHABILITATING DAMAGED 
For primary bibliographic entry see Field 5C. 
W88-09448 


RESTORATION ECOLOGY: THE NEW FRON- 


TIER, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 


J. ‘ 
IN: Rehabilitating Dam 
I. CRC Press Inc., 
11, 5 ref. 


Ecosystems. Volume 
ton, Florida. 1988. p 1- 


Descriptors: *Cleanup ee, *Management 
planning, *Restoration, *Water pollution control, 

‘Water pollution treatment, *Rehabilitation, 
*Water pollution effects, *Ecological effects, 
*Waste disposal, Ecosystems, Wetlands, Hazard- 
ous wastes, sites, Water pollution preven- 


) Disposal ; 
tion, Groundwater pollution. 


If a natural system is altered, its ecological role is 
either eliminated or substantially c . In some 
cases, such as alteration due to s mining, 
some formerly existing ecological characteristics 
may be replaced relatively quic! — kly and others may 
take more than a human to restore. In 
other cases, such as the construction of condomin- 
iums, high-rise buildings, football stadiums, etc., 
the alteration is permanent from the ive of 
the human lifetime. A high probability exists that 
some artifacts will be replaced with larger, more 
a artifacts rather than the original ecosys- 
tem. This paper focuses on the restoration or reha- 
bilitation of ecosystems subjected to a disturbance 
following which measures may be imme- 
diately instituted. Even in cases where the inten- 
tion is to build artifacts that will alter the ecosys- 
tem for tens or hundreds of years, consideration 
should be given to the options for alternative use 
when the life ex; 'y of the present artifact has 
been reached. ed ecosystems can often be 
used for partially rep ig systems lost elsewhere. 
—, evidence is given that surface mined 
land can be used to create wetlands where none 
existed before. Since na wetlands are being 
lost to agriculture (about 80% of the loss) and for 
ihe Snes and other Lp 
a fri rate, the replacement of many o! 
functions elsewhere has positive features. In the 
case of hazardous waste sites, several major op- 
tions are available: (1) Detoxify the site and restore 
to original condition or some alternative ecologi- 
cally stable condition; (2) At sites where option 1 
may be technologically impossible, or cost prohibi- 
tive, the primary objectives would be to exclude 
the general public, migratory water fowl, and so 
on to reduce or eliminate the chances of inadvert- 
ent exposure to hazardous materials and to immo- 
bilize the waste so that adjacent areas are not 
contaminated; (3) To remove and treat those por- 
tions of the hazardous waste still in a relatively 
concentrated form and to leave the partially dis- 
persed and transformed wastes that are difficult to 
collect and treat on the site until natural transfor- 
mations continue; and (4) To reduce the hazard or 
risk to a level considered acceptable to society and 
then to restore the site to either original condition 
or to some alternative ecosystem (such as a wet- 
land) that would be table to society. (See also 
W88-09438) (Lantz- 
'W88-09449 


remediation, iso- ° 
treatment, thermal treat- 


RIVER AND STREAM RESTORATION, 
Tulsa Univ., OK. Faculty of Biological Science. 
J. A. Gore, and F. L. Bryant. 
arvsee Vol 
a ¥ lorida. 1988. p 
23-38, 2 fig, 2 tab, 73 ref. 


Descriptors: *Rivers, *Streams, * 
*Cleanup operations, *Ecosystems, *Water 
tion doattal. *Rehabilitation, *Water lution 
treatment, Ecological effects, Urban runoff, Ripari- 
an vegetation, Lotic environment, Fish, Channels. 
Though rivers and streams represent a small por- 
tion of available freshwater (<0.02%), the natural 

replenishment of this component of the hydrologic 
cycle (often 2 weeks) has caused humans to per- 
ceive this resource as more available and less des- 
tructable. In turn, overuse and misuse of streams 
and rivers have resulted in severe damage to the 
ecosystems associated with i 


water quality from 

declines of habitat and production of game and 
nongame species. Unlike terrestrial reclamation or 
restoration projects, river restoration must also 
account for systems that interact to produce the 
lotic ecosystem. That is, pollutant loads from sur- 
face runoff must be uced or eliminated and 
riparian vegetation must be restored to control 


must also be restored. Since river restoration 
involves direct transplantation or introduction of 
animal species, habitat structures should be de- 
signed to attract residents from colonizers arriving 
from upstream and downstream areas. Thus, ‘recla- 
mation’ oS Oe See Soe ee oe ee 
of habitat and colonization enhancement. (See also 
W88-09438) (Lantz-PTT) 

'W88-09450 


RECLAMATION AND TREATMENT OF CON- 
TAMINATED 


LAND, 
— k, Hill and Rigby Ltd., Birmingham (Eng- 


M. A. Smith. 

IN: Rehabilitating Damaged Ecosystems. Volume 
I. CRC Press Inc., Boca Raton, Florida. 1988. p 
61-89, 10 fig, 5 tab, 57 ref. 


Descriptors: *Land reclamation, *Rehabilitation, 
*Cleanup operations, Soil contamination, Water 
pollution sources, In-situ treatment, 

sulation, Isolation, Containment, Monitoring. 


‘Contaminated land’ can be defined as ‘land that 
contains substances that, when present in sufficient 
quantities or concentrations, are likely to cause 
harm, directly or indirectly to man, to 


Europe for three major reasons: (1) Actual and 
sane risk to human health and ‘safety through, 

contaminated water supplies or food- 
stuffs; (2) (2) pyben and potential to the natu- 
ral environment; and (3) Inhibition of the beneficial 
use of land for agriculture, residential, amenity, or 
industrial purposes. Discussions about options 
available for remedial action (appropriate, long- 
term measures), soil treatment after excavation, in- 
situ treatment, ion/isolation/con- 
tainment, monitoring and evaluation of perform- 
ance, and building on contaminated land, present 
the various techniques for the reclamation of con- 
taminated land. (See also W88-09438) (Lantz-PTT) 
W88-09452 


TECHNIQUES FOR THE CREATION OF WET- 
LAND HABITAT IN COAL SLURRY PONDS, 
Restoration Resources, Inc., Indianapolis, IN. 





TN: Rehabittating 

IN: ilitating Damaged Volume 
I. CRC Press Inc., Boce Raton Ponds. 1988. 5 
91-114, 17 fig, 4 tab, 14 ref. 


: *Wetlands, *Mine wastes, *Water 
lution 


F bibliographic Field 2H. 
‘or primary entry see Fie 
'W88-09454 


SALT MARSH RESTORATION: LESSONS 
FROM CALIFORNIA, 
San Diego State Univ., CA. Dept. of Biology. 


For primary bibliographic entry see Field 2L. 
W88-09455 


AND MANAGEMENT OF 
FOR NATURE CONSERVA- 
ERMANY, 
Stuttgart Univ. (Germany, FR). Inst. fuer Lans- 
> 
ting Damaged Ecos: Volume 


IN: Rehabilita 
. CRC Press Inc., Boca Raton, Florida. 1988. p 
163-186, 2 fig, 4 tab, 70 ref. 


*Ecosystems, *West 
y. “Hydrologic cycle, *Lake restoration, 


Restoration of disturbed land and water has a long 
tradition in West Germany. Even with the con- 
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restoration projects. (See ray wat 09038) 


REHABILITATING DAMAGED ECOSYSTEMS. 
Volume II. CRC Press, Inc., Boca Raton, Florida. 
1988. 222 p. Edited by John Cairns. 


Descriptors: *Ecological effects, *Cleanup oper- 

ations, *Rehabilitation, *Water pollution treat- 
ment, cunt *Wetee pollution control, *Restoration ecol- 
ogy, Wetlands, Mount Saint Helens, Water quality, 


W88-09458 thru W88-09462) (Lantz-PTT) 
W88-09457 


RE-CREATION OF a AT MOUNT 
ST. HELENS: CONTRASTS IN ARTIFICIAL 
AND NATURAL APPROACHES, 

Washington Univ., Seattle. Coll. of Forest Re- 


sources. 

J. F. Franklin, P. M. Frenzen, and F. J. Swanson. 
IN: Rehabilitating Damaged Ecosystems. Volume 
II. CRC Press, Inc., Boca Raton, Florida. 1988. p 
1-37, 17 fig, 5 tab, 48 ref. 


a *Mount Saint Helens, “Ecosystems, 

Rehabilitation, *Cleanup *Reforesta- 
tion, *Volcanoes, National Fish, Wildlife, 
Forests, Streams, Trees, W: Tephra, Cas- 
cade Range, Management planning. 


The eruption of Mount St. Helens on May 18, 1980 
devastated more than 500 sq km of mountainous 
forest lands and associated streams and lakes in the 
southern Washington Cascade Range. Tephra de- 
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posits from the eruption blanketed a much larger 
area, including thousands of square kilometers of 
forests and meadowlands in the southern Cascade 
Range and extending across eastern Washington 
into western Montana. Approaches to rehabilita- 
Se ee for areas com- 
mitted primarily to commodity production and 
those committed to scientific and recreational pur: 
poses, primarily within the Mount St. Helens Ne 
tional Volcanic Monument (the Monument) cre- 
ated by Congress in 1982. Watershed, timber, wild- 
life, and fish resources are being artificially reha- 
bilitated outside the Monument, whereas natural 
recovery processes predominate on Monument 
lands. Outside of the Monument humans are clear- 
ly increasing the rate at which many areas altered 


sen to null chandidaanel of o btle hetiend 
forest. Establishment of closed forest conditions 
will take many decades and, in some cases, 1 or 2 
centuries on sites within the Monument where seed 
supply and environmental conditions for seedling 

establishment are limiting. Areas where tree seed- 
lings and saplings were protected by snow will 
provide the major exception to slow forest reestab- 
lishment within the Monument. Human activities 
that reintroduce other organisms, such as fish, and 
create critical structures or habitats, 
such as tree cavities, also strongly influence recov- 
ery of higher trophic levels. Excessive focus on a 
single objective or organism is likely to lead to 
problems of this sort; in selecting measures for 
restoration of ecosystems it is important to thor- 
oughly consider effects on nontarget processes or 
organisms. (See also W88-09457) (Lantz-PTT) 
W88-09458 


WATER QUALITY-BASED CONTROLS AND 
ECOSYSTEM RECO A 

Environmental Protection Agency, Washington, 
DC. Monitoring and Data Support Div. 

J. L. Plafkin. 

IN: Rehabilitating Damaged Ecosystems. Volume 
II. CRC Press, Inc., Boca Raton, Florida. 1988. p 
87-96, 3 tab, 28 ref. 


Descriptors: * ystems, *Water 
pollution control, *Self- seanen *Reclamation, 
Toxicity, Hazardous wastes, Monitoring, Bioassay, 
Bioaccum Management — National 
Pollution Discharge Elimination System, Environ- 
mental Protection Agency, Standards, Bioassays, 
Model studies. 


A new toxics guidance is the first comprehensive 
attempt of the Environmental Protection Agency 
to include the concept of ecosystem-level hazard 
assessment in the water quality-based control proc- 
ess. The Technical Support Document describes 
an integrated strategy for implementing new water 


lutant) modeling techniques. Also for the first time, 
an ecological rather than an operational rationale is 
presented for defining critical ters for - 
sure and waste load allocation modeling. This 
paper summarizes the background for developing 
the rationale and describes how ecosystem recov- 
ery is now being considered in defining and imple- 
menting water quality criteria. (See also W88- 
09457) (Lantz-PTT) 
W88-09460 


POLITICAL AND SOCIAL FACTORS IN THE 
PATUXENT RIVER CLEANUP AGREEMENT, 
ERM, Inc., Exton, PA. 

P. N. Klose, E. L. Rich, and P. Schneider. 

IN: Rehabilitating Damaged Ecosystems. Volume 
II. CRC Press, Inc., Boca Raton, Florida. 1988. p 
97-103, 1 fig, 1 tab, 5 ref. 
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Descriptors: *Political aspects, *Social aspects, 
*Patuxent River, *Cleanup egg *Eutroph- 
ication, *Mediation, *Estuaries, *Rivers, *Water 
pollution control, Fisheries, Federal jurisdiction, 
Advanced paneer — pn coy 

treatment, Regulations, Nitro; Phosphorus, 
Chlorine, Nutrients, Water a. ee prevention. 


Political and social considerations can play as large 


nutrient contro! controversy. Court action by a 
coalition of scientists, county officials, and water- 
men (commercial cea linked U.S. Environ- 
mental Protection Agency (EPA) sew con- 
struction grant money to the completion of a plan 
for controlling nutrient discharges into the Patux- 
ent. Political pressure to clean up the river quickly 
intensified when local officials were faced with the 


trol vs. nitrogen control as the preferred advanced 
wastewater treatment method for reducing eu- 
trophication in the Patuxent. To resolve this con- 
ft, the state worked through the Patuxent Rive 
Commission and selected a consultant to mediate 
the conflict. In fall of 1981, at ree ein en 
water quality dispute was initiated, c 
a 56-hr mediation session, referred to as a c’ 
rette. The current status of the Patuxent River is 
pe ph more ty sein ae mp 
say pemmerge been evidenced. Land treat- 
ment 0 sewage effluent is being used by some 


freshwater portions of the river. somone contro- 
versy continues to exist over whether it will do 
much good in the saltier lower river where a 
different chemistry is at work. (See also W88- 
09457) (Lantz-PTT) 

W88-09461 


REHABILITATING ECOSYSTEMS AT HIGH 
ALTITUDES, 

Western State Coll. of Colorado, Gunnison. 

H. A. Ferchau. 

IN: Rehabilitating Damaged Ecosystems. Volume 
Il. CRC Press, Inc., Boca Raton, Florida. 1988. p 
193-209, 129 ref. 


Descriptors: *Rehabilitation, *Revegetation, *Eco- 
Land reclamation, 


aspects, Soil management, Seeding, Moun- 
tains, Fm aa Sewage sludge, Hay. 


Reclamation and revegetation in the high moun- 
tains is shifting from a dormant mining industry to 
considering old and abandoned mines lous to 
humans. Work persists in this revegetation of road- 
sides, quarries, and any other activity not associat- 
ed with a downed economy. A ranching and farm- 
ing industry that is being subjected to an economic 
test may result in a revegetation effort of infinitely 


primarily associated with site variability in soils 
and topography. The ultimate problems are attrib- 
utable to a climate that is annually abnormal. Sur- 
face reestablishment requires ingredients for a pro- 
ductive soil. These are: straw; hay; sawdust; 
sewage sludge; a mixture of sewage sludge, saw- 
dust — r opary ae pene neting aspen fiber, 
grass stu residue and/or paper); ui 
ment; seed; and plant materials. i ol o. 
quence of events for revegetation eat of: (ly 
site Le oye 5 2) ye Sh dae Pr and (4) 
W88-09462 


PROCEEDINGS OF THE FOURTH ANNUAL 
EASTERN REGIONAL GROUND WATER 


eee 
‘or primary bibliographic entry see Field 4B. 
W88-09477 


WELLHEAD PROTECTION 
STATES: PROGRAM BAS 
PECTS, 

Dames and Moore, Bethesda, MD 

For primary bibliographic entry see Field 4B. 
W88-09478 


IN EASTERN 
AND PROS- 


MANAGEMENT OF TOXIC AND HAZARD- 

OUS MATERIALS IN A ZONE OF CONTRIBU- 

TION ON CAPE COD, 

Massachusetts Dept. of Environmental Quality En- 
Boston. 


# a and L. Steppacher. 
IN: Proceedings of the Fourth Annual Eastern 


yr eget Water Conference. — 
4-16, 1987. National Water Well 


Vermont. Jul 
OH. 1987. p 13-41, 4 fig, 7 
tab, 16 ref. 


Descriptors: *Groundwater management, 
*Groundwater pollution, *Toxic wastes, *Water 
pollution control, *Water pollution treatment, 
‘Waste disposal, *Hazardous materials, Aquifer 
management, Storage tanks, oe Leakage, 
Path of pollutants, Water lution prevention, 
Water pollution control, t 

Organic wastes. 


Cod Aquifer Management Project 
( , a two year collaborative effort s 
pene EPA Region I, the Cape Cod 


CerEDC, and USGS to develop im proved meth- 


ods of groundwater protection at Til levels of 
— has initiated an intensive inventory of 
uses in one zone of contribution (ZOC) to a 


a ep ee 

provided the 

ation of the effectiveness of existing regulatory 

programs and of management options for wellhead 

protection areas. located in the Town of Barnstable 

and extending into neighboring Yarmouth, the 

—: area a several Gow s — ag 
supply wells yet is highly eloped. 

facge number of commercial D 

trial part, the Hi: 


oa mae ry programs a the federal, 
local levels was utilized to identify all 
tially polluting materials stored or 

each site. A description of the soerces of 
he to provide critical information on 


patchwork protection ed. — are pre- 
sented for the resolution of these inad- 
eee also W88-09477) (Aut are abstract) 


MANAGING GROUND WATER IN MAINE: 
THREE APPROA( 

Gerber (Robert G.), Freeport, ME. 

For peey bibliographic entry see Field 4B. 
W88-09481 


UPPER NEPONSET VALLEY AQUIFER 


TION INVESTIGATIONS, 
Massachusetts Dept. of Environmental Quality En- 


Boston. 
f'n M. Crystal, D. D’Amore, and R. W. Heeley. 
IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlington, 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 81-109, 11 fig, 11 


Descriptors: *Groundwater management, *Water 
quality control, *Water pollution prevention, 
*Massachusetts, *Model studies, *Hydrologic 
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maps, Test wells, Monitoring, Geohydrology, 
Aerial photography, Path of pollutants, Aquifers, 
Groundwater pollution, Computers, Soil contami- 
nation, Groundwater recharge. 


The Upper Neponset aor Aquifer ge en 


(formerly the Dedham Water Company); and a 

ton’s well number 7. Of equal i 

prevention of future contamination by developing 
a regional hydrogeologic ace technical assist 

ance to local governments; and coordination with 
state hazardous waste . Relevant hydro- 
wedade dan wel Goliad on weit et nels af 
common scale. A computerized database of all 
monitoring wells in the study area was created. 

Aerial photographic interpretation, questionnaires, 
and site visits were used to identify land uses with 
likely chemical releases. Conceptual models pre- 
pared for each study area included delineating 
wellhead protection primary recharge areas (Zone 
II) for the three major wellfields. Hydrogeologic 
conditions were investigated with seismic refrac- 

tion, electrical resistivity and gravity methods. 
Monitoring wells were drilled into suspected con- 
taminant plumes, with screen depth selection based 
on portable gas os analyses of soil 
samples obtained during drilling. Groundwater 
flow patterns and aquifer/stream interactions were 
linked to probabilities of contaminant transport 
from likely sources to production wells. Under 
Massachusetts General Law Chapter 21E, the 
study results are being used to support planning in 
discovery of remedial actions in response to haz- 
ardous material releases. The observation well da- 
tabase will be used in establishing a statewide 
database. (See also W88-09477) (Author’s abstract) 
W88-09483 


FLORIDA - PROVIDING INCENTIVE FOR RE- 
PORTING LEAKS, 

Florida State Dept. of Environmental Regulation, 
Tallahassee 


C. Ash, S. Gray, and C. Garrett. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlington, 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 113-119, 9 ref. 


Descriptors: *Oil pollution, *Florida, *Water pol- 
lution prevention, *Storage tanks, *Water quality 
control, Groundwater management, Cleanup, 
Legal aspects, Cost sharing, Public health, Leak- 
age, Groundwater pollution, Maintenance. 


The State Underground Petroleum Environmental 
Response (SUPER) Act of 1986 is an important 
part of the comprehensive legislation passed by the 
Florida Government to protect Florida’s ground- 
water resources. The SUPER Act and the Station- 
ary Tanks Rule together provide for inspection of 
new petroleum storage tank installations, mainte- 
nance and monitoring of tanks that are in oper- 
ation, and incentives for reporting discharges in 
the form of state funding for site cleanup or clean- 
up reimbursement. The specific intent of the 
SUPER Act is to protect Florida’s critical ground- 
water resources. By minimizing the number of 
petroleum contamination sites, the health risks as- 
sociated with contamination sites are lessened. 
Public safety and welfare are also protected in 
cases of petroleum contamination by having estab- 
lished procedures for dealing with the repair or 
replacement of contaminated potable water sys- 
tems. Response to the SUPER Act’s incentive 
providing programs are encouraging: 1,687 appli- 
cations for state initiated cleanups or reimburse- 
ment of cleanup costs were received as of June 1, 
1987. (See also W88-09477) (Author’s abstract) 
W88-09484 





CORRECTIVE ACTION REQUIRE- 
MENTS FOR PETROLEUM UNDERGROUND 
STORAGE TANKS, 
, Inc., W. Dc. 
= Back, D. Bauer, and R. Valentinetti. 
IN: Proceedings of the Fourth Annual Eastern 


Ground Water Conference. 
Regional July 14-16, 1987. National eoeal Wasee Wel 
Association, Dublin, OH. 1987. p 121-131, 1 fig. 


*Storage tanks, *Oil pollution, *Leak- 
eqn, “Geoundunter pollution, *Cleanup, Water 
Pollution prevention, Water pollution control, 

aspects, Path of pollutants, Public health, 
Groundwater management. 


site-specific exposure 
the sannciiiy of cnet yt : 
= o! ucting this assess- 
which is used to set site-specific clean-up 
oval for all affected media, or it may authorize an 
UST owner or operator to conduct the assessment. 
& also papal (Author’s abstract) 


CASE STUDY OF A LARGE SCALE PRECI- 
iG PROGRAM, 


Association, Dublin, OH. ation p 133-144, 3 fig, 3 


Descriptors: *Storage tanks, *Oil pollution, 
*Groundwater pollution, *Leakage, *Corrosion, 
Water pollution prevention, Water pollution con- 
trol, Groundwater management, Maryland, Legal 
aspects, Case studies. 


In September of 1986, a precision tank testing 
program was started to bring a major Maryland 
utility into compliance with State of Maryland 
Oil Spill Control regulations regarding under- 
ground storage tanks. This program involved the 
testing of over 240 tanks ranging in size from 300 
gallons to 1,500 gallons located throughout the 


leaked. Piping leaks caused 82% of the testing 
failures and tank leaks caused the remaining 18%. 
J ce ar on tee ogee pm congener 
50% testing failure rate, while tank systems located 

in rural areas experienced only a 25% failure rate. 
Leaks in tank systems in urban areas appear to be 
blige acdsee: nay erent gph 
fects absent in rural areas. The age, capacity, and 
usage of the tank systems did not have a role in 
causing leaks either in the piping or the tank. (See 
also W88-09477) (Author’s abstract) 

W88-09486 


DESIGN CONSIDERATIONS FOR UNDER- 
GROUND STORAGE TANK INSTALLATIONS 
bye poe SECONDARY CONTAINMENT: A 


Y, 
Geeeaae Associates, Inc., Harrisburg, PA. 

K. D. Svitana, and J. K. Palmer. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlington, 
Vermont. July 14-16, 1987. National Water Weil 
aaa Dublin, OH. 1987. p 145-158, 8 fig, 2 
ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Groundwater pollution, *Storage 
tanks, *Leakage, *Water pollution prevention, 


prod 
the means by which lost product could be recov- 
Three containment designs and cost criteria 
were evaluated: (1) double walled tanks, (2) single 
walled tanks with a concrete vault, and (3) single 
walled tanks with a synthetic liner for contain- 
ee ee So ae ee ae 
given to types of monitoring leak detection and 
and total containment. The results of the 


peers gpl preety gallery wg-edpanen 
effective method of containment for a tank farm 
installation. For individual tanks, containment was 
= met by utilizing double walled tanks. Continu- 
us monitoring devices ee utilized for both the 
tank farm and individual tank installations. (See 
also W88-09477) (Author’s abstract) 
W88-09487 


RISK DRIVEN SITE INVESTIGATIONS: TWO 
CASE STUDIES OF UNDER- 
GROUND STORAGE TANKS, 

Camp, Dresser and McKee, Inc., Boston, MA. 
J. M. Henderson, W. A. DiTullio, and P. M. 
Williams. 


IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlington, 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 161-179, 6 fig, 8 


Descriptors: *Storage tanks, *Leakage, *Ground- 
water pollution, *Models, *Case studies, Risks, 
Monitoring, Site selection, Oil pollution, Public 
health, Path of pollutants, Project planning, Model 
studies, Oil spills, Water pollution prevention. 


Lashing padiengeeyt sthengn saybs see ont-of the 
most pervasive a problems facing 
consulting engineers and regulatory agencies. Sta- 
tistics indicate that the number of leaking tank 


tively when designing field investigation programs 
at known or suspected contamination sites. A de- 
scription of the risk driven approach showing the 
iterative process of problem conceptualization, risk 
assessment, data collection, and revision of the 
conceptual model of the problem is presented. 
Two case studies (the County Jail oil spill and the 
North Common Heating Plant oil mgt are used to 
demonstrate how this method has been used to 
effectively investigate leaking underground storage 
tanks. (See also W88-09477) (Author’s abstract) 
W88-09488 


APPLICATION OF THE SOIL-GAS SURVEY 
TO UNDERGROUND STORAGE TANK MONI- 
TORING AND LEAK DETECTION, 
Hydrosystems, Inc., Falls Church, VA. 

For primary bibliographic entry see Field 5A. 
'W88-09490 


Water Quality Control—Group 5G 


UNDERGROUND STORAGE TANK REMOVAL 
SOILS, TREATMENT OF CONTAMINATED 


Law Environmental, Inc., Kennesaw, GA. 
= Maroncelli, M. D. Schmieder, and T. F. 

iva. 
IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlin; 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 207-215, 1 fig, 13 


2 *S e tanks, *“Groundwater pollu- 
boa. *Werer pollution treatment, *Path of pollut- 
ants, Nev Soil Organic com- 
pounds, Cleanup operations, Groundwater man- 
agement, Water pollution control, Regulations. 


The new EPA rules for under, storage tanks 
(UST’s) which will go into in the sprin s 
1988 will make removal or sbenddumepe of U 


not need underground storage facilities. Most regu- 
latory agencies will permit two types of tank clo- 
sures: removal from the ground or closure in place. 
The owner or operator must assess the site for 
contamination when a tank closure is performed. 
To complete a tank removal safely, several precau- 
tions should be considered. First, information on 
the tanks to be removed should be . Sev- 
eral contractors should be interviewed to find one 
experienced in the type of removal required. All 
underground utilities in the excavation area should 
be located and marked by the utility companies. 
Material and/or sludge contained in the tanks 
should be removed. All fill and vent lines should 
be cleaned and removed. The tank should be 
purged of all volatile vapors by water or air. 
Samples of the underlying soils should be obtained 
and analyzed upon completion of the tank removal 
operations. If corrective action is needed to reduce 
the concentration of contaminants remaining in the 
soil, a selection must be made of the most cost- 
effective method which will protect human health 
and the environment. Treatment options include 
biological or chemical treatment or burial in an 
approved landfill. (See also W88-09477) (Geiger- 


PTT) 
W88-09491 


CORRECTIVE ACTION TECHNOLOGIES AND 
THEIR COST-EFFECTIVENESS, 

Camp, Dresser and McKee, Inc., Boston, MA. 
J. T. Curtis, and D. C. Noonan. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlington, 
Vermont. July 14-16, 1987. National Water Well 
i ae Dublin, OH. 1987. p 217-243, 5 fig, 
147 ref. 


tors: *Gasoline, *Leakage, *Groundwater 
pollution, *Cleanup operations, *Soil contamina- 
tion, *Water pollution treatment, Storage tanks, 
Path of pollutants, Microbial de ion, Water 
pollution prevention, Water pollution control, 
Cleanup. 


A release from an underground storage tank may 
cause extensive contamination of the soil and the 
groundwater. Minimizing the environmental 
damage from such a release requires a comprehen- 
sive approach to develop a corrective action plan 
which addresses all phases of contamination. Gaso- 
line spilled or leaked into soil volatilizes due to its 
high vapor pressure and fills pore spaces with its 
vapors. Gasoline vapors present in soil, as well as 
gasoline present in soil in the liquid phase, are 
subject to further dispersal and migration as pre- 
cipitation moves into and through soils. Gasoline 
in either of these states can become dissolved in 
water and eventually move into groundwater sup- 
plies. Therefore, it is important under any correc- 
tive action scenario that gasoline present in unsatu- 
rated soils, as well as that present as free product 
and that dissolved in groundwater, be removed to 
minimize further dispersal of the contaminants. 
Free product recovery is essential as a first step to 
remove the source of contamination. Recovery of 
gasoline as pure product is the most cost-effective 
method of removing the contaminant. Trenches or 
pumping wells can be used to contain the spread of 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 
floating gasoline. The a eS 
moved with skimmers, tors, recovery 
pumps, or oil-water varie. il must be treat- 
ed to prevent recontamination by percolant pre- 
cipitation. Many methods of soil treatment are 
available, and include excavation and disposal, in- 
cineration, soil washing, enhanced volatilization, 
soil ven and microbeal tion. Removing 
gasoline dissolved in groundwater normally in- 
volves air stripping, carbon adsorption, biode; eo See 
dation, or a combination of these methods. f 
these corrective actions differ in their applicability, 
their effectiveness, their costs, and limitations. A 
good rs of the various techniques is 
necessary in to develop an effective, compre- 
hensive ee. ‘See also W88-09477) (Author’s ab- 


stract) 
W88-09492 


IS PRIVATE WELL PROTECTION ADEQUATE 
WHEN GROUND WATER FLOW IS IGNORED, 


K-V Associates, Inc., Falmouth, MA. 


W. B. Kerfoot. 

IN: of the Fourth Annual Eastern 
Regional Ground Water Conference. ——. 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 291-314, 14 fig, 3 
tab, 13 ref. 


Descriptors: *Path of pollutants, *Groundwater 
pollution, *Water pollution control, “Leaching, 
*Water pollution sources, *Wells, Water pollution 
revention, Groundwater movement, Leachates, 
Flow measurement, Iron, Ammonia, Nitrates, 
Flow velocity, Septic tanks. 


A study of wells in the Town of Falmouth on 
Cape Cod conducted in the summer of 1982 indi- 
cated high levels of iron, ammonia, and nitrate- 
nitrogen in numerous wells. A majority of wells 
were impacted by groundwater polluted by 
wastewater leachate from the owner’s or a near- 
neighbor’s lot. The region adjacent to Mares Pond 
contained 29 out of 44 homes with elevated pollu- 
tion indicators. This area exhibited rapid ground- 
water flow, and contained soils consistin; Benard 
of sand and gravel. The orientation of tic 
system relative to the well and prorated low 
was an important determinant in well pollution. To 
determine how representative the local ground- 
water flow was of a broader area, over 102 sepa- 
rate determinations of flow were made in residen- 
tial developments throughout the town over a 
four-year period. A frequency diagram of the flow 
velocities revealed a mode of 1.2 ft/day, a median 
of 2.0 ft/day and a mean velocity of 2.5 ft/day. 
Consistently higher velocities were found near up- 
ient or downgradient areas of abundant kettle 

es in the town. To afford more private well 
protection, a procedure was adopted to character- 
ize the zones of contribution of private wells. The 
method used both direct flow measurement and 
——— elevation. In regions of high hydrau- 
ic conductivity, direct flow measurements domi- 
nated. In tighter soils, water pressure head meas- 
urement provided more information. In two resi- 
dential doodagnteta, the well protection proce- 
dures were employed deg ——- with the 
minimal distance lor segregating wells 
and septic systems. “The fir first case involved relative- 
ly uniform conditions and constant gradients 
across a 20-foot thick sandy aquifer. The second 
case involved a concave, dip clay basin con- 
taining a sandy outwash deposit with a convergent 
flow network. In both cases, consideration of low 
conditions provided for greater protection to pri- 
vate well installations than surface mini dis- 
tance segregation. (See also W88-09477) (Geiger- 


W88-09495 


REGIONAL OPTIONS FOR GROUND WATER 
QUALITY MANAGEMENT IN RELATION TO 
AGRICULTURAL ACTIVITIES, 

Maryland Univ., College Park. Dept. of Agricul- 
tural Engineering. 

W. L. Magette, A. Shirmohammadi, B. V. Lessley, 
and R. A. Weismiller. 

IN: Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burlington, 
Vermont. July 14-16, 1987. National Water Well 


Association, Dublin, OH. 1987. p 317-327, 16 ref. 


Descriptors: *Water qual ity management, *Water 

pollution prevention, peo ener ent, 
Agricultural runoff, * 

Waee pollution control, Public eich, and ad wa, 

Education, Irrigation practices, Socnaebe 

Environmental quality. 


Agricultural activities, because they involve large 
land areas, often are cited as a major contributor of 
groundwater contaminants. It appears that some 
d of groundwater contamination from ne 
cultural land use is inevitable. This is 

true in the humid eastern United States, where 
precipitation exceeds evapotranspiration. A com- 
prehensive management strategy that addresses all 
users of groundwater can help minimize or prevent 
most water quality problems. In general, however, 
there are many more questions than answers re- 
garding the scientific basis for groundwater man- 
agement. Where agriculture is involved, any suc- 
cessful management scheme must include at least 
strong research and education components, as well 
as a comprehensive groundwater quality monitor- 
ing system. An effective management strategy also 
must include a variety of J gpecdac policy a 
because there is incom mgiae 

ing of how land use ees geetinbotee quality. 
Public policy decisions can be based on common 
sense, scientific knowledge, and elementary eco- 
nomic principles. Re; less of the specific tech- 
niques used, the public - or decision makers acting 
on their behalf - must address the issue of what 
environmental quality is worth. When Sora lanl 
environmental policies relating to agricultural 

use, a corollary issue must also be considered, i.e., 
the worth to American society of a reliable agri. 
cultural production system. (See also W88-09477) 
(Author’s abstract) 

W88-09496 


PREPARATION OF A BEDROCK RIFS (BRIFS) 
ALLOWS FOR UNPREDICTABLE FLOW IN 
FRACTURED Ri 


= Environmental Sciences, Inc., Manchester, 
ror primary bibliographic entry see Field 2F. 
W88-09500 


HYDROGEOLOGIC INVESTIGATION OF 
WILLIAMSBURG, MASSACHUSETTS. SES- 
SION: GLACIAL GEOLOGY/HARD ROCK, 
Weston (Roy F.), Inc., West Chester, PA. 

For primary bibliographic entry see Field 2F. 
W88-09503 


CHEMO-HYDROGEOLOGIC TRANSPORT OF 
CONTAMINANTS IN GLACIAL-FLUVIAL DE- 
POSITS: A SITE INVESTIGATION, 

Camp, Dresser and McKee, Inc., New York. 

For primary bibliographic entry see Field 5B. 
W88-09504 


USE OF SEDIMENT PERMEABILITY VARI- 
ATIONS IN THE PERFORMANCE OF PETRO- 
LEUM RECOVERY FROM GLACIAL SEDI- 


MENTS, 

Groundwater Technology, Inc., Norwood, MA. 
For primary bibliographic entry see Field 5B. 
W88-09505 


SITE SPECIFIC PREDICTIVE METHOD FOR 
REGULATING LEACHABLE PESTICIDES, 
Geraghty and Miller, Inc., Tampa, FL. 

For primary bibliographic entry see Field 5B. 
W88-09506 


DEVELOPING A STANDARDIZED SYSTEM 
FOR ENVIRONMENTAL 


ASSESSMENTS, 
Shevenell Gallen and Associates, Inc., Portsmouth, 
NH. 


For primary bibliographic entry see Field 7A. 
W88-09507 


REMEDIATION OF GASOLINE CONTAMI- 
NATED GROUND WATER BY INFILTRATION 
THROUGH SOIL, 
Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
R. M. Allen, R. W. Gillham, and J. F. Barker. 
IN: ‘Proceedings of the Fourth Annual Eastern 
Regional Ground Water Conference. Burli 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 681-698, 9 fig, 6 
tab, 16 ref. 
Descriptors: *Aromatic compounds, *Groundwat- 
lution, *Biodegradation, *Benzenes, *Water 
pollution treatment, *Infiltration, Soil contamina- 
tion, Fate of pollutants, Sorption, Aerobic diges- 
tion. 


It was ted that groundwater contaminated 
with soluble petroleum derived aromatic hydrocar- 
bons (such as benzene, toluene, ethyl benzene and 
= Se ope isomers, BTEX) could be remediated by 
peerage gas rocesses when applied to soil. The proc- 
ich serve to diminish aqueous concentra- 
one of aromatic hydrocarbons in infiltrating 
water are sorption, Saingeedation and volatiliza- 
tion. Aerobic degradation of BTEX is relatively 
rapid and so the unsaturated soil zone could be a 
highly favorable environment for remediation. Re- 
mediation of groundwater by these attenuation 
processes in soil during infiltration was demon- 
strated in the field using an in situ isolated column 
of natural soil. Concentrations of BTEX in the 
contaminated source water, in the groundwater 
beneath the column and in the vapor phase in the 
soil were monitored. Gaseous oxygen concentra- 
tion was also measured in the column a few times 
during the experiments. At the beginning of 
field demonstration, physical and chemical proc- 
esses governed the distribution of compounds, but 
after a short acclimatization period, biode; 
of the contaminants became important. extent 
of BTEX attenuation in the soil depended upon the 
concentration applied. Complete remediation of 
the water occurred after an initial breakthro or 
acclimatization period, when the total con- 
centration was 6-10 mg/l at the soil surface, and 
the application rate was 1.37 cm/hr. In a later 
experiment with about the same concentrations, 
after the soil had been previously ae | so 
BTEX, none of the contaminants 
32 cm in the soil. At greater concentrations (is28 
mg/1 at the soil surface), the contaminants 
ed in the entire soil column for the duration of the 
test, however the concentration in the groundwat- 
er was substantially reduced from the applied con- 
centration. When the concentration was reduced 
to 9-13 mg/1 at the soil surface, complete attenu- 
ation of BTEX occurred. (See also W88-09477) 
(Author’s abstract) 
W88-09514 


INNOVATIVE AQUIFER RESTORATION 
TECHNIQUES AT A SITE IN NORTHERN 
VERMONT CONTAMINATED BY GASOLINE 
HYDROCARBONS, 

Groundwater beegymy ~ Inc., Albany, NY 

C. J. Harper, and L Williams. 

IN: Proceedings tt the Fourth Annual Eastern 
Regional Ground Water Conference. Burli 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 699-711, 6 fig. 


Descriptors: *G dwat lution, *Water pol- 
lution ace alt * Activated | cada, *Fate of pol- 
lutants, *Gasoline, Water treatment, Adsorption, 
Degradation, Hydrocarbons, Cleanup operations, 
Biodegradation, Bacteria, Path of pollutants, Ver- 
mont, Water pollution control. 





Subsurface contamination from lost hydrocarbons 
can exist in four distinct phases: p ited 
(liquid), dissolved (aqueous) phase, see eg | 
phase, and adsorbed phase (adhered to the soil 
matrix). At a site in Northern Veomien all four 
phases are being remediated. Approximately 350 
gallons of phase-separated gasoline have been re- 
covered from the groundwater through a double 
pump recovery system. The water treatment 
system, consisting of an air stripper and granular 
activated carbon, has removed an equivalent of 40 
gallons of dissolved phase gasoline from the 





lwater. Approximately 560 gallons (3,900 

}) of gasoline have been removed from the sub- 

surface in the vapor form using three soil venting 

systems. The adsorbed phase will also be remediat- 
ed at this site. Most abatement programs 
the hase by excavation oF soil 

Natural (END) biosti- 


7 fe the red and 
program, focusing on juction 
erences Boy ape te sory compounds will 


lushing. 


rently under implementation. The additional com- 
ponents to be installed consist of a second reinjec- 
tion gallery, a metered oxygen-addition unit, a 
nutrient-addition system, and associated control 


ed into the subsurface to stimulate growth of hy- 
drocarbon-utilizing bacteria. The END program is 
expected to accelerate cleanup of the site from an 
estimated 10 years using a conventional pump-and- 

treat approach, to within 1.5 years using the com- 
prehensive pump-and-treat plus bioreclamation ap- 
proach. (See also W88-09477) (Author’s sburaed 
W88-09515 


EFFECTIVE USE OF A LATERALLY EX- 

TENDED WELL HYDROCARBON RECOVERY 

IN LOW SEDIMENTS 

ALONG A RIVER, 

Johnson Co., Inc., Montpelier, VT. 

C. T. Stone. 

IN: Proceedings of the Fourth Annual Eastern 
i Ground Water Conference. Burlington, 

Vermont. July 14-16, 1987. National Water Well 

——-* Dublin, OH. 1987. p 713-732, 13 fig, 2 

tab, 5 ref. 


Descriptors: *Fluvial sediments, *Oil spills, *Oil 
recovery, *Cleanup operations, *Water pollution 
treatment, *Groundwater pollution, Aquifers, Test 
wells, Monitoring, Hydrocarbons, Vermont. 


In 1972, the majority of a 6,000 gallon fuel oil 
delivery overflowed at a weighing scale manufac- 
turing plant in northern Vermont. This spill oc- 
curred within 75 feet of a river. Thirteen years 
later, reports of gross oil seepage along the river 
bank led to a remedial investigation and cleanup 
effort. The site stratigraphy is as follows: zero feet 
to five feet medium sand, five feet to fourteen feet 
fine sandy silt, fourteen feet to twenty five feet fine 
to coarse sand. Monitoring wells revealed that the 
majority of the free NAPL (non-aqueous phase 
liquid) resided in the silty layer and ranged in 
thickness from one foot to four feet. In one area 
NAPL extended into the coarse sands below the 
silt layer. The proximity of the area of contamina- 
tion to the river and the low permeability of the 
sediments made a single well recovery system 
problematic because the zone of influence would 
be limited by the constant head boundary of the 
river and low hydraulic conductivity. In place of 
multiple wells, which would be effective under 
these conditions, a laterally extended well was 
proposed. This well was constructed in September 
1986 by excavating a seventy foot trench, thirteen 
feet to seventeen feet deep parallel to the river. 
The lower five to eight feet of the trench were 
backfilled with crushed stone and a single recovery 
sump placed at the mid point of the trench. Since 
November 12, 1986, water table depression has 
been accomplished with pumping rates of four to 
five gallons per minute. In the first month of 
operation gross oil seepage to the river was halted. 
After seven months of operation the system has 
recovered 2,300 gallons of fuel oil and no further 
oil seepage has been observed in the area influ- 
enced by this system. (See also W88-09477) (Au- 
thor’s abstract) 
W88-09516 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


USE AND PLACEMENT OF GROUTING AND 
SEALING MA 

Vermont A of Natural Resources, North 
Waterbury, 

J. W. Ashley. 

IN: Proceeds of the Fourth Annual Eastern 
Regional Ground Water Conference. Burli 
Vermont. July 14-16, 1987. National Water Well 
Association, Dublin, OH. 1987. p 735-748, 2 tab, 13 


: *Grouting, *Sealants, *Well =e 
*Wells, *Water wells, *Well construction, * 
ments, Bentonite, Leakage, Drilling. 


Proper sealing or grouting of the annular space of 
a well is critical to the use and performance of the 
— Proper sealing or grouting seeks to restore 


borehole to its original condition. Improper 
ting can result in cross contamina- 


sealing or grouting 
tion, aquifer damage, loss of well 
poten the well i 


formance and 
. The failure of 


sealing 
materials are described along with how the antici- 
pated hydrogeologic environment and proposed 
well construction should influence drilling meth- 
ods and grout use and placement. Some continuing 
problems and controversies are identified alon; 
with some current practices. (See also) W88-094 
(Author’s abstract) 
W88-09517 


‘ARIO, 
Toronto Univ. (Ontario). Dept. of Zoology. 
J. A. Holmes. 
Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 2, p 131-141, 1988. 2 fig, 3 tab, 45 ref. 


: *Lake restoration, *Lake fisheries, 
*Water pollution control, *Lake rehabilitation, 


populations, Oxygen depletion, a Eu- 
trophication, Wetlands, Marshes, Nutrients. 


Historical data were used to assess the rehabilita- 
tion potential of western Lake Ontario fisheries. 
The Hamilton Harbor ecosystem at the western 
end of Lake Ontario is seriously degraded. The 
impediments to rehabilitation are habitat losses, 
hypolimnetic anoxia, sediments contaminated with 
heavy metals and toxic organic chemicals, excess 
nutrients, and sediment inputs. Rehabilitation 
should focus on the warm water fish assemblage 
because the cold water fishery has little potential 
for restoration in the near future. Carroll’s Point 
has the best potential for rehabilitation, the south 
shore has no potential, and other points fall be- 
tween the two extremes. Problems at Cootes Para- 
dise, a large wetland which has moderate potential 
for rehabilitation, include sediment inputs from 
Spencer Creek, nutrients from the Dundas sewage 
(Cannan F plant, and a large carp population. 


'W88-09546 


USE OF PREDICTION TO ASSESS MACROIN- 
VERTEBRATE RESPONSE TO RIVER REGU- 
LATION, 

Freshwater Biological Association, Wareham 
(England). River Lab. 

For primary bibliographic entry see Field 2H. 
W88-09621 


Water Quality Control—Group 5G 


DILUTION BIOASSAYS: THEIR APPLICA- 
TION TO ASS: OF NUTRIENT LIM- 
ITATION IN HYPEREUTROPHIC WATERS, 
North Carolina Univ., Morehead City. Inst. of 
For primary bibliographic entry see Field 7B. 
W88-09634 


NUTRIENT RESPONSES TO THE LIMING OF 
LAKE GARDSJON, 


a Univ. (Sweden). Limnologiska Institu- 


oO. ©. Broberg. 
Hydrobiologia HYDRB8, Vol. 150, No. 1, p 11-24, 
May 30, 1987. 6 fig, 4 tab, 40 ref. 


Descriptors: *Water pollution treatment, *Limnol- 
ogy, *Acid rain, *Lake restoration, *Lime, *Nutri- 
ents, *Lakes, *Chemical analysis, *Acidic water, 
Sweden, Nitrogen compounds, Nitrates, Ammoni- 

um, Particulate matter, Carbon, Nitrogen, Dis- 
per solids, iv mel 


The acidified Lake Gardsjon and Lake Stora Has- 
tevatten the reference lake have been monitored 
since 1979 and 1980 respectively. The lakes are 
situated in SW Sweden, in an area severely affect- 
ed by acid deposition. Lake Gardsjon was limed in 
spring 1982. This paper analyzes changes in nutri- 
ent concentrations upon liming of Lake Gardsjon. 
The liming of Lake Gardsjon was followed by a 
slight increase in ammonium, nitrate, and dissolved 
organic nitrogen concentrations. A drastic de- 
crease occurred in particulate nitrogen and particu- 
late carbon, whereas dissolved organic carbon in- 
creased. Total phosphorus and particulate phos- 
phorus concentrations were similar to pre-limed 
conditions. The long-term decrease in phosphorus 
concentration, exhibited by the reference lake, was 
not identified in Lake Gardsjon after liming, but 
total phosphorus concentration was still less than 
half compared to Lake Gardsjon in the early 
1970’s. Additional measures such as phosphorus 
fertilization, should in certain cases.be considered 
in addition to liming if the goal is to restore lakes 
to their pre-acidic conditions. (Author’s abstract) 
W88-09684 


EFFECTS OF SHELLSAND ON WATER QUAL- 
ITY AND MATURE BROWN TROUT (EFFEKT 
AV SKJELLSAND PA VANNKVALITET OG 
KJONNSMODEN AURE), 

Fylkesmannen i Vesfold, Miljovernavd, Toensberg 
(Norway). 

R. Andersen, O. Haraldstad, I. P. Muniz, and T. 
Sullivan. 

Fauna FUNAAO, Vol. 40, No. 4, p 150-159, 1987. 
8 fig, 1 tab, 30 ref. 


Descriptors: *Lake restoration, *Shellsand drums, 
*Trout, *Brown trout, *Water quality, *Neutral- 
ization, *Acid streams, *Lime, Coastal streams, 
Calcium, Aluminum, Hydrogen ion concentration, 
Spawning, Water pollution treatment, Norway. 


In Norway there has been much controversy about 
the neutralization effects of shellsand drums. A 
drum that has been in continuous operation since 
April 1984. It has worked well, even in cold peri- 
ods with the temperature down to minus 20 C. 
However, the shellsand drum was only partly ef- 
fective with a minimum of 23% of the particles 
dissolving. The shellsand drum elevated calcium 
and alkalinity, but during periods of high discharge 
there was a subsequent drop in pH, a sharp in- 
crease in labile monomeric aluminum and a de- 
crease in calcium. Male and female spawners and 
female postspawners of brown trout were exposed 
to the limed stream-water. Neither pronounced 
physiological stress nor mortality was observed in 
any of the fish groups. The authors conclude that 
in small coastal, acidic streams a combination of 
shellsand drum and mixing of shellsand into the 
spawning substrate may significantly improve the 
recruitment of brown trout. (Author’s abstract) 
W88-09699 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


APPLYING THE USGS MASS-TRANSPORT 
MODEL oy waias. TO REMEDIAL ACTIONS BY 
VERY 


RECO 
Butler Univ., Trlianspolis, IN. Holcomb Research 
Inst. 


For ey bibliographic entry see Field 2F. 
W88-09781 


MACROZOOBENTHOS OF STRUMA RIVER: 
AN EXAMPLE OF A RECOVERED COMMU- 
NITY AFTER THE ELIMINATION OF A 
HEAVY INDUSTRIAL IMPACT WITH SUS- 
PENDED MATERIALS, 

Bulgarian Academy of Sciences, Sofia. Inst. of 


Zoology. 

Y. Uzunov, and S. Kovachev. 

Archiv fuer Hydrobiologie, a Vol. 76, 
AHBSAS, No. 1/2, p 169-196, June 1987. 9 fig, 4 
tab, 38 ref. 


Descriptors: *Water pollution prevention, *Dam 
effects, *Struma River, *Bulgaria, *Macroinverte- 
brates, *Species composition, a Geuenied solids, 
iimechinn et Ecological effects, S _sedi- 
ments, Population dynamics, Lobosh 


The ecological state, the composition and structure 
of the benthic invertebrate communities in Struma, 
the biggest river in southwest Bulgaria, are dis- 
cussed as they are now and retrospectively for a 
aaa 0 10 years, after the elimination of a 
vy inert loading with suspended materials. 
Since 1975 the Lobosh Dam has effectively re- 
moved both the large quantities of suspensions and 
the accompanying heavy organic pollution by the 
Pernik urban-industrial lomeration. The proc- 
ess of recovery and si m of the hydroche- 
mical and saprobiological state of the river was 
traced. The stages of formation of an adequate 
zoobenthos in composition and structure . z0o- 
benthos are described. There was a general trend 
of diversification of the invertebrate benthic fauna, 
which took place under the conditions of competi- 
tion for new ecological niches and species speciali- 
zation within the community. The role of the 
tributaries was traced. The physical nature of such 


effects on the macrozoobenthos are shown, The 
present ecological state of Struma is characterized 
as optimal and balanced along the whole 210 km 
stretch after the Lobosh Dam. The river has a 

erful self palieien potential and successful- 
ly utilizes the local organic impacts without chang- 
ing its stable Beta-mesosaprobity level. The struc- 
tural parameters of the macrozoobenthos (species 
diversity, evenness and dominance) correspond to 
the definition of a mature community. (Author’s 


abstract) 
W88-09886 


CYCLOPOID COPEPODS IN MARGINAL 
HABITATS: ABIOTIC CONTROL OF POPULA- 
TION DENSITIES IN ANTHROPOGENIC 
Oat Uni (N ) Dept f Biol 
jlo Univ. (Norway t. of Biology. 
S. Sandoy, and J. P. Ni 
Archiv fuer Hydrobiologie, Supplement Vol. 76, 
a No. 3, p 236-255, July 1987. 7 fig, 3 tab, 
re 


Descriptors: *Acid rain effects, *Liming, *Acid 
lakes, *Copepods, *Water pollution effects, *Lake 
restoration, “Reproduction, Population dynamics, 
Food habits, Hydrogen ion concentration, Lakes, 
Norway, Acidic water, Fertility, Plankton. 


The cyclopoid copepods Mesocyclops leuckarti 
and Cyclops scutifer were studied during four 
years in two acidic lakes in southern Norway. One 
of the lakes was limed, Iting in dp 
from 4.7 to 7.5. Liming had a ‘positive effect on 
both cyclopoid species. Population density in- 
creased fifteenfold compared to pre-liming condi- 
tions while densities in the unlimed lake showed 
small differences between years. Liming and de- 
d acidity Ited in elevated egg production 
and increased Aeendaes Natural decrease of acid- 
ity in the control lake during one of the years 
resulted in similar effects on the fecundity and 
population growth of the cyclopoids. The low 








abundances of cyclopoid co; yy! found 
in acid lakes may therefore be caused by disturb- 

ances in the egg production process, resulting in 
reduced fecundity. PNeither changed food availabil- 
ity nor predation pressure could explain the ob- 
served variations in population density. The most 
important factors causing the changes were abiotic, 
connected with liming, while biotic factors played 
a minor role. Tolerance limits of cyclopoids to low 
HH and effects on the pelagic plankton community 
y decreasing abundance and total disappearance 
copepods are discussed. (Author’s 


ASSESSMENT AND CONTROL OF RISKS 
FROM LEGIONNAIRES DISEASE, 

For primary bibliographic entry see Field 5F. 
W88-09962 


ENHANCED REPRODUCTIVE POTENTIAL 
OF NEOCHETINA BRUCHI HOSTACHE FED 
ON WATER HYACINTH PLANTS FROM POL- 
LUTED WATER BODIES, 
For primary bibliographic eatry see Field 3C 

or primary bibliographic entry see Fie! 4 
W88-09970 


MODELING DISTRIBUTION-SYSTEM 


innati, O) 
For primary bibliographic entry see Field SF. 
W88-09982 


BIORESTORATION OF AQUIFERS CON- 
TAMINATED WITH ORGANIC COMPOUNDS, 
Rice Univ., Houston, TX. Dept. of Environmental 
Science and Engineering 

M. D. Lee, J. M. Thomas, R. C. Borden, P. B. 
Bedient, and C. H. Ward. 

CRC Critical Reviews in Environmental Control 
CCECAU, Vol. 18, No. 1, p 29-89, 1988. 2 fig, 9 
tab, 272 ref. 


Descriptors: *Rehabilitation, *Cleanup operations, 
*Water quality control, *Groundwater pollution, 
* Aquifers, *Biological treatment, *Water pollution 
treatment, *Biorestoration, Drinking water, Indus- 
trial water, Agricultural water, Groundwater qual- 
ity. 


Organic compounds can contaminate aquifers by 
inadvertent spills, improper waste disposal, and 
agricultural practices. This paper reviews in situ 
biostimulation poms on at for groundwater remedi- 
ation. Of the available bee wor aquifer remedi- 
ation techniques, the most effective demonstrated 
methods are enhancement of the native microbial 
population and withdrawal and treatment by vari- 
Ous wastewater treatment processes. In situ biores- 
toration compares favorably with other common 
remedial actions such as excavation and withdraw- 
al and treatment by carbon absorption or air strip- 
ping, and, when successful, generally costs less 
than physical or chemical remediation techniques. 
When applicable, biological treatment may offer 
the advantage of partial or complete destruction of 
the contaminants rather than ay ey transferring 
the pollution to another phase of the environment. 


(Roseman- 
W88-09988 


EFFECTS OF PHOSPHORUS REMOVAL ON 
THE MAXIMAL ALGAL GROWTH IN BIOAS- 
SAY EXPERIMENTS WITH WATER FROM 
FOUR DUTCH LAKES, 

Hoogheemraadschap van Rijnland, Leiden (Neth- 
erlands). 

J. van der Does, and S. P. Klapwijk. 

Internationale Revue der Gesamten Hydrobiologie 
oe Vol. 72, No. 1, p 27-39, 1987. 13 fig, 16 
re 


Descriptors: *Limiting nutrients, *Nutrient remov- 
al, *Water quality ement, *Eutrophication, 
*Algal growth, *Lakes, *Phosphorus removal, 
Rijnland, The Netherlands, Biomass, Algae, 
Wastewater treatment, Bioassay, Phytoplankton. 
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perm! sce ores al 
age wastewater treatment on 
trophication of four shallow lakes in 

ears 1980-198 _ Waterboard 


taken, presumably not lead at 
notice to a decrease of the algal biomass. (A! aor 


W88-09989 


EFFECTS OF TILLAGE SYSTEM, CROP RESI- 
DUE AND FERTILIZER APPLICA- 
TION TECHNIQUE ON LOSSES OF PHOS- 
PHORUS AND PESTICIDES FROM AGRICUL- 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Agricultural Engineering. 

For primary bibliographic entry see Field 5B. 
W88-10025 


ASSESSMENT AND COMPILATION OF 
ee QUALITY DATA FOR MIS- 


Bieeiniors a, Univ., State College. Dept. of 


Fort primary bibliographic entry see Field 7C. 
'W88-10027 


ECONOMIC AND PREDICTIVE RELIABILITY 
IMPLICATIONS OF STORMWATER DESIGN 
METHODOLOGIES, 

Florida Univ., Gainesville. Water Resources Re- 
search Center. 

For primary bibliographic entry see Field 6A. 
'W88-10030 


UNDERGROUND STORAGE TANK DISPOS- 
AL: ALTERNATIVES, ECONOMICS, AND EN- 
VIRONMENTAL COSTS, 

Virginia Polytechnic Inst. "and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 

For pany bibliographic entry see Field 5E. 
W88-10036 


FINANCIAL RESPONSIBILITY PROVISIONS 
FOR UNDERGROUND TANKS IN VIRGINIA, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 

P. S. Thompson, W. D. Conn, and L. L. Geyer. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-186127/ 
AS. Price codes: es ee AO1 in micro- 
fiche. Virginia Water Resources Research Center, 
oe Bulletin 161, February 1988. 39 p, 9 


Descriptors: *Virginia, “Under und storage 
tanks, *Financial responsibility, *Petroleum cam 
ucts, Insurance, Leak prevention, State legislation, 
Water quality standards, Resource Conservation 
and Recovery Act. 


Under the provisions of recent federal and state 
legislation, the owners and operators of under- 
ground storage tanks con petroleum 'prod- 
ucts are required to maintain evidence of financial 
responsibility. The requirements as they presently 
stand, different ways of meeting them, and associ- 
ated issues were examined. The regulated commu- 
nity is described as well as proposed financial 
responsibility regulations under RCRA Title 1, 
their relevance to the situation in Virginia and to 
any state regulatory initiatives, and a suggested set 





of criteria for jud these initiatives. The next 
cection descrtbce diotable fuancial financial responsibility 


W88-10037 


ECONOMIC AND INSTITUTIONAL ASPECTS 

OF RISK AND LIABILITY IN THE CONTROL 

OF GROUNDWATER POLLUTION, 

Wisconsin Univ., Madison. Dept. of Agricultural 

Economics. 

T. D. Rojas, and K. Segerson. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB88-155940/ 

AS. Price codes: A03 in paper copy; AO! in micro- 

Water Resources » Madi- 

Technical Report WIS WRC 87-03, 1987. 40 

2 fig, 1 tab, 19 ref. Contract 14-08-0001-G1053. 

yject USGS G-1053-06. 


ee ae analysis, *Groundwater pollu- 
tion, *Liability, *Regulation, *Risks, Economic as- 
oe Groundwater, Policy making, Public aed 
ater pollution control, Legal aspects, Landfills, 
Wisconsin, Sheboygan County. 


one alternatives means of controlling negative 
externalities (pollution), namely the use of ex ante 
regulation and the use of ex post liability, were 


compared. Alternative forms of liability, in particu- 
peg oy strict and negligence, are discussed. 


Company 
landfill in Sheboygan County, Wisconsin. The 
from a municipally owned 


of liabi liability rules. (WWRC) 
W88-10043 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


PREDICTING THE TROPHIC STATUS OF 
RESERVOIRS IN SEMI-ARID REGIONS, 
Attica). Inst. for Water Research, Pretoria (South 


For primary bibliographic entry see Field 5C. 


For primary bibliographic entry see Field 6E. 
W88-09130 


WATER RESOURCES PLANNING—Field 6 


RATIONAL APPROACH TO oe oe OF 
USING BA’ 
Holzmac! 


For primary bibliographic entry see Field 7A. 
WS09153" ae 


eae 
_— 


For primary bibliographic entry see Field 4B. 
W88-09480 


RISK DRIVEN SITE INVESTIGATIONS: TWO 
CASE STUDIES OF LEAKING UNDER 
GROUND a TANKS, 


WATER RESOURCES ASSESSMENT: A SPA- 
TIAL EQUILIBRIUM 


APPROA 
Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 


Techniques Of Planning—Group 6A 


For primary bibliographic entry see Field 7A. 
W88-09538 

CADD - GENERATED WATER SYSTEM ATLAS 
For primary bibliographic entry see Field 6B. 
W88-09659 

INSTREAM FLOW STUDIES IN PERSPEC- 
Tulsa Univ., OK. Faculty of Biological Science. 


For primary bibliographic entry see Field 6D. 
W88-09720 


MONITORING THE IMPACT OF DAMS ON 
THE DOWNSTREAM PHYSICAL ENVIRON- 
MENT IN THE TROPICS, 

Bayero Univ., Kano (Nigeria). Dept. of Geogra- 


phy. 
For primary bibliographic entry see Field 6G. 
W88-09726 


ENVIRONMENT ORIENTED MANAGEMENT 
BASIN: 


BASIN, 
Nagoya Univ, (Japan). Dept. of Earth Sciences 
H. Fukui. 


Journal of Earth Science JEASAD, Vol. 33, p 49- 
80, December 1985. 21 fig, 4 tab, 12 ref. 


Descriptors: *River basins, *Yahagi River, *Man- 
Fp planning, *Water resources development, 
Social aspects, — aspects, Economic aspects, 
tdeak Bepdosloge Getheticlegy. Bi neon. 
logy, Rivers, 
Mahivarine apices odel adie. 


caer is hgen- Al tay aie peueie aed 
water in a .case 
carried ant te Oe Yahagi River Basin, witch is is 
— ~ “ot f (oe of Ri : 
nem lor of surveys of River 
Settlements. The following three 
apeall are employed: (1) identification of re- 
gional characteristics based on objective data (a 
classification of small-watersheds using multivar- 
iate analysis); (2) identification of the environmen- 
tal capacity based on watershed structure 
(input-output analysis of water quantity and qual- 
pin Rep eifeaion of of a future gh of the 
environment (public participa’ 
to structuralize public needs). It is scene. ed that 
these prorcs dh ry information and environmental 
data obtained by the above approaches contribute 
to an environmentally sound development of the 
districts, used effectively in formulating various 
programs of the environment. Possible strategies 
are proposed for development programs of water 
F mary a in oe River Basin. {Author's abstract) 


WATER DISTRIBUTION RELIABILITY: ANA- 
LYTICAL METHODS, 

Massachusetts Inst. of Tech., Cambridge. Oper- 
ations Research Center. 

For primary bibliographic entry see Field 5F. 
W88-09980 


WATER DISTRIBUTION RELIABILITY: SIM- 
ULATION METHODS, 

Massachusetts Inst. of Tech., Cambridge. Oper- 
ations Research Center. 

For primary bibliographic entry see Field SF. 
W88-09981 


TO AGRI- 


COMPUTER-AIDED APPROACH 
FLOOD HAZARD MANAGE- 


MENT IN FLORIDA. 





Field 6—WATER RESOURCES PLANNING 


Group 6A—Techniques Of Planning 
Florida Univ., Gainesville. Dept. of Agricultural 


L. B. Baldwin, K. L. Campbell, A. B. Bottcher, J. 

C. Capece, and R. Burleson. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB88-164082/ 
i yy; AOl in micro- 


urces Center, 
a. 99, 1987. 112 p, 20 
89 ref, 3 append. Contract No. 14-08-0001- 
G1218. Project No. USGS G1218-04. 


: *Runoff quality control, *Florida, 


oe is 2 colar renaieedr iene te 
Gerariing thin muizicat sitennetfon model, consid: 


Commission on the Potomac River 
Dede Rockit ME. 
J. A. Smith, S. S. Schwartz, J. J. Boland, and J. B. 
Whitcomb. 


Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-161468/ 
AS. Price codes: A09 in paper copy; AO01 in micro- 
fiche. Report, November 1987. 193 p, 60 fig, 4 tab, 
127 ref. Contract No. USGS 14-08-0001-G1145. 


Descriptors: tors: *Forecasting, *Reservoir 
Multiobjective programming, *Water 

*Water use, *Flood control, *Statistical 
*Potomac River Basin, Washington D.C., Metro- 
a area, operating 


Operating rules for water supply and flood control 
were dev Operating rules for water supply 
forecasts of both water supply and 

water use. The water use forecast system that was 
developed is based on a time series model of water 
use. The model is termed a conditional autoregres- 
sive model and can be viewed as an autoregressive 
model with random mean. Non) tech- 
niques were developed for water supply forecast- 
ing. pwr Smeets sere alin 3 Ty 
flood control are ‘parametric ” Heu- 
ristically, a parametric rule is one that 
specifies releases from a reservoir system at time t 
as a function of forecasts based on data collected 
Sp eae ee ¢ uae Siaw enehen < aeeeee 
es for flood 

control flood hydro- 
ty tas dehy end coaeneins tke end 

The stochastic sequential nature of real-time 
control operation is represented as a two- 
stage recourse problem. The combination of sto- 
chastic optimization el weg aca on program- 
ming is a unique approach to developing operating 
rules. Procedures were applied to reservoir man- 
the Potomac River Basin. 


W88-10018 


MODEL FOR OPTIMIZATION OF SOCIO- 
ECONOMIC FISHERY VALUES ON THE RIO 
GRANDE IN NEW MEXICO, 
New Mexico State Univ. Las Cruces. Dept. of 
gp and Wildlife Sciences. 


bibliographic entry see Field 6D. 
wae 0022 


EFFECTIVENESS OF BMPS FOR STORM- 
WATER MANAGEMENT IN URBANIZED WA- 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. pad he meter rap 
Se ne SER: 


ECONOMIC AND PREDICTIVE RELIABILITY 
IMPLICATIONS OF STORMWATER DESIGN 


Descriptors: *Stormwater 


ey 
Stee 


flows ate gel ge lows. Man-! ore 


ical analysis, Phosphorus, Dissolved ¢ oxygen, Sta- 
tistical analysis, Quantitative analysis. 


Techniques of q quatitvins exer io waeants 
models were improved — Bayesian 

Carlo method. The method lied to a Michious 
phosphorus model hyo Green I Bay, 


176 


ICES: THEORY 
Washington Univ., Seattle. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 6C. 
‘W88-10084 


USE OF faye i DYNAMIC PROGRAM- 
yr OPTIMUM RESERVOIR MAN- 
California Univ., Los Angeles. School of Engi- 
neering and Applied Science. 

T. Trezos. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8614123. Ph.D Dissertation, 1986. 116 
P, 12 fig; 1 tab, 40 ref, 2 append. 


sources i 
hydrology, Optimum development eae Linear 
programming, Algorithms, Computer programs. 


Stochastic dynamic bor ally aa 
way 1 aceon rom haroit 
tems within physical 


SEARCH FOR PURITY: A RETROSPECTIVE 
POLICY ANALYSIS OF THE DECISION TO 
CHLORINATE AT?S PUBLIC 
WATER SUPPLY, 1890 - 1920, 


Cincinnati Univ., OH. Div. of Graduate Studies 
and Research. 


For primary bibliographic entry see Field 5F. 
W88-10087 


6B. Evaluation Process 


ASSESSMENT OF AQUATIC EFFECTS DUE 
TO ACID DEPOSITION, 


mane Protection Agency, Washington, 


For primary bibliographic entry see Field 5C. 
W88-08961 





PLANNING FOR AN INDIVIDUAL WATER 


F bibliographic entry see Field 5F. 
‘or primary see Fie! 
W88-08973 


PACIFIC NORTHWEST RIVERS STUDY AS- 
SESSMENT 


GUIDELINES: WASHINGTON 
a 


ashington State 
aoe bay 


STATUS OF THE NATION’S WATER QUAL- 
ITY INFORMATION 


Data Coordination Survey, Reston, VA. Office of Water 


For primary bibliographic entry see Field 7C. 
ws8-09030. 


Office, Ol 
ety fee Field 66. 


GROUND-WATER DATA REQUIREMENTS 
ANALYSIS FOR THE 


F bibliographic Field SE. 
or primary entry see 
W88-09056 


INDUSTRY’S GUIDELINES FOR RISK AS- 


Shell Oil Co., Houston, TX. 
For primary bibliographic entry see Field SE. 
W88-09060 


METHODOLOGY FOR ASSESSING UNCON- 
TROLLED SITE PROBLEMS AT THE 
COUNTY LEVEL, 

State Univ. of New York Coll. at Geneseo. Dept. 
of ical Sciences. 


For primary bibliographic entry see Field SE. 
W88-09061 


CURRENTLY AVAILABLE GEOPHYSICAL 
METHODS FOR USE IN HAZARDOUS WASTE 
SITE INVESTIGATIONS, 

. tlng Monitoring Systems Lab., Las 


Vegas, 
For primary bib! entry see Field 7B. 
= 4 liographic 


LIMITATIONS IN IMPLEMENTING AQUI- 
FER RECLAMATION SCHEMES, 
— (Kenneth D.), Fresno, CA. 

nl - aa bibliographic entry see Field 5G. 


COMPREHENSIVE AQUIFER EVALUATION 
USE FOR AQ’ 


i Wi Well Association, Wor. 
thington, OH. 1983. p 175-186, 5 fig, 5 tab, 8 ref. 
Descriptors: *Water pollution Nona *Water 
pollution _ control, nage agement, 
*Groundwater polation, © i le 
water, *Public waters, *Land use ape Eval- 
uations, Monkesian, Analytical models, Protec- 
tions, Wastewater analysi 
ment, Water quality 
Aquifer protection has recently become a hi 
priority in Acton, Massachusetts, because of 


er construction i 
ground-water pollution problems. This paper de- 


WATER RESOURCES PLANNING—Field 6 
Cost Allocation, Cost Sharing, Pricing/Repayment—Group 6C 


i Acton included 
-term etocation cf thee diftes 
onciean sont oe <= buffer area, 
protection area, ler protection 
c,d tlc moelng ensanets f curren 


AFRICA HAVE AN ALTERNA’ 

Sea Fisheries Research Inst., Cape Town (South 
Africa). 

For primary bibliographic entry see Field 5G. 
'W88-09209 


TOWARD A COST-BENEFIT ASSESSMENT OF 
GROUND WATER QUALITY REGULATION, 
Salt River Project, Phoenix, AZ. 

For primary bibliographic entry see Field 5G. 
W88-09265 


CADD - GENERATED WATER SYSTEM ATLAS 
OFFERS FLEXIBILITY. 

J. E. Potts. 

Public Works PUWOAH, Vol. 119, No. 6, p 81-88, 
June 1988. 


, 


Descriptors: “Computer-aided and drafting, 
*Computers, *Maps, *Water treatment facilities, 
nen: Utility expansion, Cost analysis, Flori- 


Die to popeltion that has tripled since 198, the 
Gort cola aetna County, Flor: 
lanned to expand the current 13 mgd capacity 
plant to 34 mgd Fhs‘cnpanded plant il eayicy 
softening of raw water from a shallow aquifer 
and reverse osmosis of raw water from the Florida 
Aquifer. A computer-aided design and Satins 
(CADD) system was used to computerized J 
ter’s water system atlas. The ability to displa 


entire database or various various portions of it at different 
specified 


6C, Cost Allocation, Cost Sharing, 
Pricing/Repayment 


FINANCIAL IMPLICATION OF EUTROPH- 
ICATION, 


National Inst. for Water Research, Pretoria (South 


Ter ansans Vintiodiiis tansy sos Wich 5C. 
W88-09052 


ECONOMICS OF NATURAL RESOURCE 
DAMAGE 


CLAIMS, 
Lag rey Hopkins Univ., Baltimore, MD. 


IN: Proceedings of the 8th National Ground Water 
Quality S: : ‘Anatomy of Superfund’. Sep- 
Tr 25, 1986, Kansas City, Missouri. 1986. p 


sac ec encagegs 
sive Environmental ‘pple to ground 
Liability Act (CERCLA), as it 
water litigation, is the provision for 
natural resource damages in addi 
response and remedy. CERCLA did not 
pmb ewe Reso «gS Rely 

they might be measured. On A 

Department of the Interior (DO published 

den guvedinataetemeeaile of oes tame 
coupe Gietan Saas conaha ene DP 


source a 

of S's Gaebet of vida 
le innovations are inc! This Rule makes 
some useful contributions to improved damage as- 
sessment practice. oy ty ech) aragc 
means for participation by interested 
pictacdpnenth sory tectmeriim Ak oe 
injury to natural resource services. services. The Rule 
tains, however, some incorrect and inconsistent 
economic | which can be expected to 
cause si t bias in the 
sessment. The Rule consistent 
to natural. resources with damage to 
viduals, applying principles of tort la 
viduals, applying principles of tr law to wa. teh 
vate’ distinction is meaningless on its face, since all 
beneficial uses of resource services are ultimately 
‘private.’ The association of ‘private’ with ‘for- 
profit’ activities introduces another distinction 
which is irrelevant to the task of _—— 
porn Dip natant re my The i 
misuses the concept of intrinsic value, employing it 
only as a substitute for the wholly unrelated cate- 
gory of use value. In addition, the Rule also insists 
eae ere ee 
of damage, even though this method is without 
theoretical 


Rule, therefore, prec! of dam- 
ine atl dnite tae: Ciiaaee Geo of te 
sources that have no current 
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so 
beneficial use; (2) uses by business entities (as op- 
posed to individuals); (3) intrinsic values such as 
option, existence, or bequest value; and (4) changes 
in consumer surplus (when the market price or the 

raisal method is used). Pending application of 
the Rule in the context of an assessment, the 
full quantitative significance of these exclusions 
cannot be known. (See also W88-09374) (Lantz- 


PTT) 
W88-09379 


METERING UTILITY SERVICES: EVALUA- 
TION AND MAINTENANCE, 

California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field SF. 
W88-09539 

HISTORICAL ASPECTS OF IRRIGATION AG- 
RICULTURE AND RIVER REGULATION IN 
THE MURRAY-DARLING BASIN, AUSTRA- 


LIA, ; 
Sydney Univ. (Australia). 





Field 6-—WATER RESOURCES PLANNING 


Group 6C—Cost Allocation, Cost Sharing, Pricing/Repayment 


B. R. Davidson. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 2, No. 2, 131-140, Apikigne 
1988. 2 tab, 40 ref. 


Descriptors: *Water rates, *Water use efficiency, 
*Pricing, *Economic *Irrigation, Catch. 
ment basins, Farming, Water rights, Markets, Irri 
gation efficiency, Irrigation water, Australia, His- 
tory, Costs, 


River regulation in Australia is a feature of the last 
one hundred Irrigation farms were 
lished the River Murray in the late 1880's 
and on the Murrumbidgee in the first quarter of the 
twentieth century. demonstrated that such 
labor-intensive types of farming were unprofitable 
in Australia. The additional S ofits obtained by 
irrigation farmers were not sufficient to pay for the 
reservoirs and distributary works uired and 
these had to be paid for by the State. Water was 
sold to farmers at a price which was only sufficient 
to maintain the projects. Political pressure led to a 
further increase in the construction of reservoirs 
and the area irrigated in the Murray-Darling basin 
from 0.6-million hectares i 1943 to 6 


righ 

to irrigators, and making them transferable from 
one irrigator to another or from irrigators to other 
users at prices negotiated in a free market. Such a 
system would. ensure that water was put to its 
optimum use, reducing wastage and minimizing 
detrimental effects 7 over-use. The water price 
established in such a market could be used to 
calculate whether the marginal returns from irriga- 
tion and other uses were high enough to justify the 
construction of new projects. (Author’s abstract) 
W88-09723 


COST-BENEFIT ANALYSIS OF FLOOD-PLAIN 
ZONING, 

Montreal Univ. (Quebec). Dept. of Economics. 
For primary bibliographic entry see Field 6F. 
W88-09984 


UNDERGROUND STORAGE TANK DISPOS- 


COSTS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 


For og bibliographic entry see Field 5E. 
W88-10036 


METERING UTILITY SERVICES: THEORY 
AND WATER SUPPLY APPLICATIONS, 
Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

J. R. Lund. 

Available from University Microfilms Internation- 
al, 300 N. Zeeb Road, Ann Arbor, MI 48106, 
Order No. 8706624. Ph.D Dissertation, 1986. 208 
Pp, 25 fig, 16 tab, 188 ref, 5 append. 


Descriptors: *Water su ly, *Cost-benefit analysis, 
*Economic a 7 lic investment, *Munici- 


pal water, Profit, Linear programming, 
Systems analysis, hay Be we eg 


Methods were developed for analyzing the utility 
of metering public utilities, ularly municipal 
water supplies. Techniques for efficient meter in- 
stallation and maintenance were derived and meth- 
ods of pricing metered and unmetered service con- 
nections are proposed. Findings indicate that me- 
pone Seer ed gh wage ee el tag Lage act 
the justification for ey, 
pe vay or profitability. Where metering is 
nomically efficient, it is also profitable to the util 
ty. But profitable use of metering is not necessarily 
it. The decision to meter may vary with the 


utility’s motivation as a profit- firm or a 


maximizing 
public service utility with social welfare objec- 
pit aerate yd gmeng able spur div 8 


ag capectyexpnon deel bene 
cee Merny woe son deferral benefits into the 
to meter. 


cost approach to scheduling meter maintenance is 
—_ to theoretical and practical meter mainte- 
in the water supply industry. 
(Cremmis-AEPCO) 

W88-10084 


6D. Water Demand 


WATER RESOURCE MANAGEMENT PLAN- 
NING CRITERIA FOR VASHON/MAURY 
ISLAND, WASHINGTON: A CASE STUDY, 

For primary bibliographic entry see Field 4B. 
W88-09275 


CONTROL OF PEAK WATER DEMANDS, 
For primary bibliographic entry see Field 3D. 
W88-09658 


INSTREAM FLOW STUDIES IN PERSPEC- 


TIVE, 

Tulsa Univ., OK. Faculty of Biological Science. 
J. A. Gore, and J. M. Nestler. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 2, No. 2, p 93-101, April-June 
1988. 2 fig, 48 ref. 


Descriptors: *Instream Flow Incremental Method- 
ology, *Instream flow, *Water use, *Computer 
rograms, *Model studies, Natural water use; 
ater users, Water resources devel: it, Plan- 
ning, Habitats, Aquatic habitats, Fish, ement 
planning. 


The Instream Flow Incremental Methodo! 
(IFIM) has been subject to criticisms, ee its 
it aon © inability to predict dis- 
on e-biomass rela’ lack of i 
of hydraulic Ses crepe omission of predation/ 
competition as variables in assessing the dynamics 
of aquatic populations and communities. The criti- 
cisms of the methodology are addressed, stressing 
three themes. First, the development of IFIM to its 
present form is described. The goal of the method 
is to relate biotic values in equivalent terms to 
those used to estimate other beneficial uses of 
water. As such the engineering concepts of hy- 
draulic simulation and suitability criteria play a 
strong role in the model. Previous studies ‘suggest 
that IFIM appears to perform defensibly in cold- 
water systems but less well in: more complex cool- 


water and warmwater systems. Second, the- 


strengths of IFIM are considered and the type of 
environmental problems it is suited to address are 
described. Research suggests that biotic 
vary dramatically as certain threshold discharges 
are approached and it is suggested that biomass 
predictions are inappropriate with current versions 
of IFIM. Its greatest utility is shown to be in 
the impacts of water resources develop- 
ment on habitat availability for aquatic organisms. 
Third, the limitations of IFIM are presented, in- 
cluding those that appear to have merit and those 
that arise from ag | pane or misunderstanding 
of the methodology. It is suggested that suitability 
criteria be developed on a She specific basis and 
waded p een dependent functions. The 
wer obtained by incorporation 
hes cadieiente ye biological interactions to this 
management model is probably not justified by the 
expense required to obtain the data. As a tool, 
IFIM maximizes generality and precision at the 
expense of ecological reality but this does not 
detract from its utility to analyze water resource 
issues. (Author’s abstract) 
W88-09720 


TERMINOLOGY FOR DESCRIBING ON- 
FARM IRRIGATION WATER D 


IEMANDS, | 
Calgary Univ. (Alberta). Dept. of Civil Engineer- 
ing. 
For primary bibliographic entry see Field 3F. 
'W88-09745 


TEST OF WEIGHTED —, AREA ESTI- 
MATES DERIVED FROM PHABSIM 

MODEL FOR INSTREAM FLOW‘ STUDIES ON 

TROUT 

Wyoming Game and Fish Dept., Cheyenne. 

A. L. Conder, and T. C. Annear. 

North American Journal of Fisheries Management 

NAJMDP, Vol. 7, No. 3, p 339-350, Summer 1987. 

2 fig, 8 tab, 22 ref. 


Descriptors: *Stream fisheries, *Aquatic produc- 
tivity, *Fish populations, *Instream flow  reqge 
ments, *Water use, *Model studies, *Trout, Physi- 
cal habitat simulation model, Stream gradient, 
Aquatic habitats, Wyoming. 


An assessment was made of the biological validity 
of weighted usable area (WUA) from the ees 
habitat simulation (PHABSIM) model based 

standing crops of trout (Salvelinus and Salmo s ent 
measured in Wyoming streams and crops 
predicted by the habitat quality index (HQI). Tests 
were made in trout streams for (1) a, of the 
HQI, (2) relationships between WUA and meas- 
ured crops in different streams, and (3) 
relationships between WUA and the HQI within 
streams. Significant correlation (r=0.934; P<0.05) 
was found een HQI scores — trout standing 

crop during the low-flow iod. No enone 
correlation was found for 'A and the measured 
standing crop among different streams; correlation 
coefficients for all tests were either near zero or 
moderately negative. Significant positive correla- 
tion (P<0.05) did exist for 7 of the 60 within- 
stream analyses of WUA vs. HQI; 19 other posi- 
tive correlations were strong (r>0.90), but statisti- 
cal significance was limited by the number of data 
points at each site. Although positive correlations 
were expected for all 60 cases, 18 tests showed a 
negative correlation, 3 of which were significant. 


locity exerted the greatest influence on the HQI 
score, a positive correlation was observed in all 
cases, regardless of stream size or dominant spe- 
cies. When an attribute other than velocity hes te the 
greatest influence on trout density with change in 
discharge, WUA estimates may be invalid. This 
observation indicates that a relationship between 
WUA and trout standing crop may exist, but the 
nature of the Pe sere likely to be unique for 
each stream. (Author’s abstract) 

W88-09819 


RIVER RECREATION BOATING IMPACTS, 
Toronto Univ. (Ontario). Dept. of Geography. 
For primary bibliographic entry see Field 4C. 
W88-09987 


MULTIOBJECTIVE RESERVOIR OPERATION 
USING FORECASTS OF WATER SUPPLY AND 
WATER USE, 


Interstate Commission on the Potomac River 
Basin, Rockville, MD. 

For primary bibliographic entry see Field 6A. 
W88-10018 


MODEL FOR OPTIMIZATION OF SOCIO- 
ECONOMIC FISHERY VALUES ON THE RIO 
GRANDE IN NEW MEXICO, 

New Mexico State Univ., Las Cruces. Dept. of 
Fishery and Wildlife Sciences. 

R. Cole, F. Ward, T. Ward, R. Deitner, and Fiore. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-161450/ 
AS. Price codes A12 in paper copy; A01 in micro- 
fiche. New Mexico Water Resources Research 
stitute, Las Cruces, Technical Completion Report 





No. 223, May 1987. 246 », 26 fig, 4 tab, 121 ref, 
. Contract No. 516-74-65 (NMGF) State 
Projects No. 1423683 and 1345642. 


Descriptors: *Sport fishing, “Computer —_ 
*Optimization, *Fish habitats, *Rio Grande 
Mathematical models, New Mexico, 


een Pan Ni 


A mathematical model which simulates sport-fish 
production yield, and economic value in the Rio 
Grande basin of New Mexico is described. The 
model links hydrologic, biologic, and economic 
components into a mathematical representation of 
fisheries habitat, fishery dynamics, economic bene- 
fits, and income generated by sport-fishing in New 
Mexico. The model has a research version pro- 
grammed in FORTRAN and a user-friendly ver- 
sion programmed in APL. Model users have nu- 
merous entries to model outputs and for simulating 
management decisions. In the user-friendly version 
the user can enter the model and obtain output on 
fovea. dlochape | area, reservoir er, tial ln 
level e in connecting waters, to t 
wction,alloch prod aon pa a eng 

poe zooplankton luction, pro- 
duction, total fish production, fish guild density by 
size class, fish guild yield by size class, fish guild 
surplus yield by size class, economic benefits to 
New Mexico anglers, and county income generat- 

The model users can modify water volume 
flowing through the basin by month, water stored 
in each reservoir, water discharged through con- 
necting waters, material concentrations (suspended 
solids, total phosphorus, total nitrogen) in the 
water, site access, and site quality. (Cole-NM St. 


Univ.) 
W88-10022 


OWNERSHIP AND EFFICIENCY IN THE 
WATER SUPPLY INDUSTRY: AN APPLICA- 
TION OF THE NONPARAMETRIC PRO- 
G iG APPROACH TO EFFICIENCY 


Southern Illinois Univ. at Carbondale. Dept. of 
Economics. 

For primary bibliographic entry see Field 5F. 
W88-10079 


METERING UTILITY SERVICES: THEORY 
AND WATER SUPPLY APPLICATIONS, 
Washington Univ., Seattle. Dept. of Civil Engi- 


neering. 
a. 3 primary bibliographic entry see Field 6C. 
W88-10084 


6E. Water Law and Institutions 


SUPERFUND: CIVILIAN FEDERAL AGEN- 
CIES SLOW TO CLEAN UP HAZARDOUS 
WASTE, 
General Accounting Office, Washington, DC. Re- 
a Community and Economic Development 
iV. 
Available from the National Technical Information 
eld, VA. 22161, as PB87-233060. 
3 in paper copy, AO1 in microfiche. 
haly 1987. 36 p, 4 fi 4 tab, 2 append. Report No. 
GAO/RCED-87-153. 


Descriptors: *Waste disposal, *Hazardous wastes, 
*Superfund, *Cleanup operations,*Water pollution 
treatment, *Toxic wastes, Water pollution — 
tion, Waste dumps, Hazardous materials, W: 
pollution control, Legal aspects, Soil peesl a 
tion, Performance evaluation, Groundwater pollu- 
tion. 


As the owner of one-third of the nation’s land area, 
the federal government is responsible for cleaning 
up perhaps thousands of sites where uncontained 
hazardous wastes are contaminating soil and 
groundwater. Since 1980, federal agencies have 
been required by law to determine whether their 
facilities and lands contain abandoned or uncon- 
trolled hazardous wastes and to take any necessary 
corrective actions. Civilian agencies have been 
slow to identify, assess, and clean up their hazard- 


WATER RESOURCES PLANNING—Field 6 


Water Law and Institutions—Group 6E 


ous waste sites. Since Comprehensive Environ- 


(Saperfnd?)enactnen pensation. and Liability Act 


enactment, og geo agencies have identi- 
fed 8 ae ae assessed about half of 


hether they required cleanup, 

a aieeas - mou ‘Tol the Il agencies 
° ly 40 agencies 
had completed site identification efforts; the 
pd Lo atl on com) their site ——s 

lone o! 

ments, although all but 2 of them believe believed they they 
will meet the A; 1988 congressional deadline. 


would cost. (Geiger- 
W88-09053 


RISK ASSESSMENT UNDER THE REVISED 
NATIONAL CONTINGENCY PLAN OF SU- 
For primary ay bibliographies Oe Fi Id SE. 

‘or entry see Fie! ; 
W88-09057 


CASE STUDIES OF HAZARDOUS WASTE 
PROBLEMS IN LO! 

— Dept. of Natural Resources, Baton 
ouge. 

For primary bibliographic entry see Field SE. 
W88-09058 


DETERMINING THE IMPACTS ON HUMAN 
~—e ATTRIBUTABLE TO HAZARDOUS 


Soa for Disease Control, Atlanta, GA. Center 

for Environmental Health. 

For primary bibliographic entry see Field 5C. 
'W88-09059 


INCORPORATING RISK ASSESSMENT INTO 
THE RESOURCE CONSERVATION AND RE- 
a ACT REGULATORY 

vironmental Protection E Ao Washington, 
De Office of Solid Waste 
C. Haymore. 
IN: Risk Assessment at Hazardous Waste Sites. 
American Society, Washington, DC. 
1982. p 117-123. 


wae has cae hp wastes, *Regula- 
‘olicy making, *Waste disposal, *Resource 
Contuevetieg and Recovery Act, *Public health, 
Environmental effects, Cost analysis, Models, Haz- 
ardous materials, Industrial wastes, Land disposal. 


The types of risk assessments being conducted to 
develop regulations for the control of hazardous 
— under the Resource Conservation and Re- 

covery Act are reviewed. Better data and Execu- 


policy overview of the po ag, 

program that focuses on the risks and costs of 
different combinations of wastes, technologies, and 
environmental settings. The second project is a 
series of Regelataey I Impact Analyses that will 
review the first wave of several regulations. The 
third project is designed to tailor regulations to 
specific industries and waste streams. (See also 
W88-09056) (Author’s abstract) 

W88-09064 


SAFETY EVALUATION OF PESTICIDES IN 
GROUND WATER, 

CIBA-GEIGY Corp., Greensboro, NC. Agricul- 
tural Div. 

For primary bibliographic entry see Field 5A. 
W88-09112 


INDUSTRY PERSPECTIVE ON PESTICIDE 
AND GROUND WATER LEGISLATION, 
CIBA-GEIGY Corp., Greensboro, NC. Agricul- 
tural Div. 

L. C. Newby, and C. G. Rock. 


179 


IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 478-487, 21 ref. 


Descriptors: *Pesticides, *Water quality control, 

*Water quality, *Chemical industry, *Groundwat- 

er — Mes. aspects, *Legislation, Regula- 
tural chemicals, Groundwater. 


Groundwater must be protected - society is in 
agreement. It is the focus and level of regulatory 
py sa which concerns the agricul chemi- 
lustry. Groundwater is not pure. It contains 
pte yore sor both natural and man-made, for 
most of which, minimal safety information is avail- 
able. With continually improving analytical capa- 
bility, additional products are certain to be detect- 
ed in even the most pristine aquifers. A few pesti- 
cides have already been and it seems 
likely that others will be found. In most cases, 
these will be substantially below the levels which 
could result in adverse effects. Regulatory efforts 
should be directed to establishing acceptable 
levels, while industry should act to minimize the 
movement of all chemicals to groundwaters. Ac- 
ceptable levels of chemicals in groundwater should 
be uniform throughout the nation. They should be 
set at the federal level or by uniform procedures 
among the state agencies. (See also W88-09089) 
(Author’s abstract) 
W88-09114 


GROUND WATER REGULATIONS: IMPACT, 
PUBLIC ACCEPTANCE, AND ENFORCE- 


Wisconsin Dept. of Agriculture, Madison. Trade 
and Consumer Protection. 

O. R. Ehart, G. Chesters, and K. J. Sherman. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, Washington, DC. 
1986. p 488-498, 1 tab, 16 ref. 


Descriptors: *Pesticides, *Water quality control, 
*Water quality, *Water law, *Social impact, *Atti- 
tudes, *Enforcement, *Groundwater pollution, 
*Legal aspects, Legislation, Regulations, Agricul- 
chemicals, Groundwater, Wisconsin. 


Sanctioning pesticides for agricultural use was 
based on equating environmental and public health 
risks to crop production benefits. More recently, 
the introduction of groundwater protection into 
pesticide regulations has modified the equation by 
adding other elements of protection. During the 
past decade es issues have been emotionally 
charged with the extremists’ views most notably 
reported. The public believes that groundwater 
deserves greater protection than surface water be- 
cause improving the quality of contaminated 
groundwater is more difficult and costly. This cou- 
pled with the users’, particularly those in rural 
areas, concerns that their drinking water is being 
polluted, has lead to acceptance of groundwater 
regulations by pesticide users often opposed to 
regulation. Enforcement of regulations, based on 
acceptable tolerance levels of pesticides in ground- 
water, must rely on quality-assured data. Regula- 
tory models, used as an information source, could 
be helpful in evaluating the consequences of pesti- 
cide use. Enforcement sanctions follow traditional 
civil and criminal remedies but innovative cost 
incentives might be needed to accelerate protec- 
tion programs. Mechanisms of implementation of 
land management controls vary from state to state. 
The development and administration of the Aldi- 
carb Rule in Wisconsin and the development, ad- 
ministration and enforcement of the Wisconsin 
Groundwater Law were detailed and it is suggest- 
ed that, with modifications to provide for different 
geographical, climatological, legal and political 
variables, the methods of land management con- 
trols be adopted by other states. (See also W88- 
09089) (Wood-PTT) 

W88-09115 


EMERGING ROLE OF PESTICIDE REGULA- 
TION IN FLORIDA DUE TO GROUND WATER 
CONTAMINATION, 

Florida State Dept. of Environmental Regulation, 
Tallahassee. 
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H. L. Rhodes. 

IN: Evaluation of Pesticides in Ground = 
American Chemical Society, Washington, DC 
1986. p 541-547. 


Descri 
contro! 
ens 


rs: *Pesticides, *Florida, *Water = 
*Groundwater —, bem 
seen, 


Yo evel Water quality. 


The sequence of events that led to a stronger 
environmental pesticide program in the State of 
Florida was described. Prior to 1983, the State of 
Florida did not have an active pesticide program. 
There was very little im to protect the 
groundwater from the effects of pesticide contami- 
nation. The technical findings, the news media 
publications and the resultant political actions 
pri eepncly. = ramones fe «ade Noor ng ogi 
concern over groundw: rage wenger orf 
cides. In 1983, the State L 


made these programs 
pose ( (See 5 'W88-09089) (Author’s ye ed 


CONSIDERING PESTICIDE POTENTIAL FOR 
REACHING GROUND WATER IN THE REGIS- 
TRATION OF PESTICIDES, 


For primary bibliographic entry see Field 5B. 
W88-09119 


NECESSARY INVOLVEMENT AND RESPON- 

SIBILITY OF SEPARATE ENTITIES IN PLAN- 

NING AND PERFORMANCE OF AQUIFER 

RESTORATION, 

C. A. Rich. 

IN: Proceedings of the Third National Symposium 

on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 

thington, OH. 1983. p 3-10, 1 tab. 


pag *Aquifer managment, *Project plan- 
ement planning, ‘*Rehabilitation, 
"Operating *Decision making, *Interdisci- 
plinary Soies, *Water pollution treatment, 
Scheduling, Long-term planning, Coordination, 
Financial feasibility, Groundwater management. 


Effective aquifer restoration must rely varia- 
bles that are as flexible and diverse as the numer- 
ous contamination sites and the more numerous 
entities weeny Bo in cleanup at these sites. This 
paper describes the necessary working roles and 
coordination of these oo ag entities, the contrac- 
tors or individuals various organizations, 
when they are called upon to interpret hydrogeo- 
logic, chemical and engineering complexities, as 
well as si technical feasibilities and coi- 
lected raw data. Such coordination is critical insur- 
ance for a ie arma f planned and performed re- 
medial effort that will reduce liability ex and 
-term risk to the environment. current 
status of aquifer restoration is experimental, with 
remedial activities guided by court action, sche- 
matics or back of envelope decisions by field per- 
sonnel on the job. Unfortunately, the logical pro- 
gression of designed feasibility studies is oftentimes 
predicated on criteria remotely indifferent to site- 
specific factors, i.e., variations in approach may 
depend solely on financial appropriation or degree 
of public interest. Compounding this problem is a 
general lack of funds to address necessary detail; 
due to decreased federal funding for the EPA, 
states have been forced to assume the unanticipat- 
ed burden of addressing their numerous designated 
cleanup sites. Some of the most commonly encoun- 
tered participants in aquifer restoration programs 
can be characterized into entity groups, including 
nae soil scientist, toxicolo- 
gist, field technicians, and landowners. This 
reviewed six project cases to illustrate the impor- 
tance of separate entity involvement in developing 
a suitably representative characterization of site 
conditions during aquifer cleanup planning. Analy- 


sis of the cases su; that occurrence of entity 
involvement should progress in a logical sequence, 
i.e., a hydrogeologist must be engaged prior to a 
water well contractor, and an engineer prior to 
excavation or construction activities. Also, there 
does not seem to be a direct relationship between 
occurrence of entity involvement and a 
perceived impacts. Entity involvement in 

cases was more directly attributable to availability 
of funding even though inaction could be project- 
ed to result in worsening of the current situation. 
(See also W88-09129) (Friedmann-PTT) 
W88-09130 


MASSACHUSETTS WATER-SUPPLY CON- 

TAMINATION CORRECTION PROGRAM, 

D. R. Bowley. 

IN: Seseatingh of the Third National Symposium 

o Pings Restoration and Ground-Water Moni- 
National Water Well Association, Wor- 

thington, OH. 1983. p 171-174, 3 fig. 


Descriptors: “Water liution treatment, *Water 
pollution control, * *Massachussets, 
Municipal water, *Groundwater pollution *Water 
a, *Public waters, *Financing, *Cleanup, 

ells, Governments supports, Potable water, 
Plumes, Environmental policy, Bacteria, Algae, 
Grants, Economic aspects, Organic compounds, 
Leachates, Nitrates. 


The Massachusetts Legislature was confronted in 
the spring of 1982 with a list of 36 municipal wells 
(including two well fields) and 29 private wells 
contaminated and closed in 29 communities. On 
July 7, Chapter 286 of the Acts of 1982 was 

The act allowed the Dept. of Environment Qual- 
ity Engineering to expend funds to correct con- 
tamination of public water supplies and to augment 
contaminated public (and certain private) water 
supplies. Primary emphasis was on cleanup, though 
are Gates See A 
control contamination a a 

grant program was established and in 1983, ae 
cations were invited for $8.5 million in funding. 
Applications received included projects for =o 
up of contamination by organic chemicals, leac 

ate, nitrates, bacteria, and algae. (See also wee. 
09129) (Friedmann-' 

W88-09149 


WATER-QUALITY MONITORING AT HAZ- 


THROUGH MONITORING PROGRAMS, 
Texas Tech Univ., Lubbock. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 7A. 
W88-09151 


CONJUNCTIVE USE--FIRST BY ACCIDENT, 
NOW BY MANAGEMENT, 

Nebraska Dept. of Water Resources, Omaha. 

For primary bibliographic entry see Field 4B. 
W88-09241 


CONJUNCTIVE USE OF GROUND WATER 

AND SURFACE WATER IN THE SOUTH 

ge RIVER BASIN--A CASE STUDY OF 
THE CENTRAL COLORADO WATER CON- 

SERVANCY DISTRICT, 

Saat. Colorado Water Conservancy District, 

ree! 
For = bibliographic entry see Field 4B. 
‘W88-09243 


MANAGEMENT OF DECLINING GROUND 
ART OF EASTERN 


For ey bibliographic entry see Field 4B. 
W88-0925 


GROUND WATER MANAGEMENT STRATE- 
GIES FOR ARIZON. 
Arizona Dept. of Water Resources, Phoenix. 


For primary bibliographic entry see Field 4B. 
W88-09257 


GROUND WATER MANAGEMENT IN OWENS 
VALLEY, 


Los Angeles City Dept. of Water and Power, CA. 
For primary bibliographic entry see Field 4B. 
W88-09260 


GROUND-SURFACE WATER TECHNICAL 
AND QUASI-LEGAL RELATIONSHIPS, 

Tipton and Kalmach, Inc., Denver, CO. 

For primary bibliographic entry see Field 2A. 
W88-09261 


GROUND WATER RIGHTS IN CALIFORNIA, 
J. F. Mann. 

IN: Proceedings of NWWA Western 
Conference on Ground Water ment. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
sociation, Worthington, OH. 1984. p 181-186, 5 ref. 


Descriptors: *Water law, *Groundwater — 
ment, *Water rights, *California, 
et ee ee Ageropeiation, Water eiomtion 


California has a complex system of water rights. 
domien ant deuneditite aodedien tha ton 
riparian and riative there have 
been many legislative and j modifications. 
Two cf groundwater are gos Ree: by the 
state, that flow in known and definite chan- 
nels fall under the jurisdiction of the state. Rights 
to this water can be obtained by appropriation, or 
under the riparian doctrine if the lands overlie the 
underflow. All other groundwater is considered 
percolating and not subject to the direct control of 
the state. In the late 19th century, Fae eat 
water could be removed by the over! 
owner without limit. In 1903, rights in ae water 
were declared correlative, meaning the landowner, 
in event of shortage, had to share the water with 
others tapping the same supply. A further erosion 
of the overlying _ came in 1974, when a court 
decision declared that a public agency could store 
groundwater beneath private lands without com- 
pensation. In many basins, especially in southern 
California, where rights have been adjudicated, 
tere are many reaneont on the pumping of 
groundwater, sugins from complete 
to permissible uw; the payment for’ expensive 
imported water. is no groundwater manage- 
ment on the state level; this is considered a local 
matter. Since 1970 the counties have become in- 
creasingly involved in a management 
through the Environmental Impact Report. (See 
also W88-09240) (Author’s abstract) 
'W88-09262 


CONTROLS OVER INTERSTATE TRANSFERS 
OF GROUND WATER POST-SPORHASE: 
STATE AND FEDERAL OPTIONS, 

G. W. Sherk. 

IN: Proceedings of NWWA Western Regional 
Conference on Ground Water ment. San 
Diego, California, October 23-26, 1983. National 
Water Well Association. National Water Well As- 
sociation, Worthington, OH. 1984. p 187-193, 3 ref. 


Descriptors: *Water law, *Groundwater, *Water 
transfer, *Sporhase decision, *Judicial decisions, 
*State jurisdiction, *Federal jurisdiction, Irriga- 
tion, Interbasin transfer. 


The U.S. Supreme Court, in Sporhase v. Nebraska 
eS 2, — yond whe pre to be an article of 
ted Nebraska’s statute gov- 
erning po song nas: oy pes ong of groundwater as con- 
stituting an impermissible state burden on interstate 
commerce. Under decision, states continue to 
have the authority to regulate the interstate trans- 
fer of groundwater for legitimate conservation and 
preservation purposes. In the first case interpreting 
the Sporhase decision, the U.S. District Court for 
New Mexico ruled in El Paso v. Reynolds (Janu- 
ary 17, ay anal Sd Mexico’s restrictions on a 
export of groundwater placed an impermissi 
burden on interstate commerce. In this 
which is currently being appealed, the District 
Court further limited state poe fe ao to regulate the 





interstate transfer of groundwater by defining 
water for basic human survival as the maximum 
quantity of water a state could restrict from export. 
Legislative options available include the following: 
do nothing, allowing the Sporhase decision to 
stand; partially reverse Sporhase either by focusing 
on specific uses of water or by focusing on the 
extent of the burden imposed on interstate com- 
merce by state laws regulating interstate water 
transfers; totally reverse Sporhase, which would 
probably be inadequate; or establish mandatory 
compacts. State options include conforming with 
Sporhase, entering into new state compacts, and 
apportioning water under equitable apportionment 
litigation. (See also W88-09240) (Cassar-PTT) 
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Inyo County, California, has a dispute with Los 
Angeles Department of Water and Power concern- 
ing groundwater extractions from the County, The 
County has pursued litigation under the California 
Environmental Quality Act and an unsuccessful 
plea for state-supervised groundwater regulation. 
Since these efforts were inadequate, a local ordi- 
nance was enacted to regulate the Owens Valley 
Basin consistently with California law. The ordi- 
nance declares that Owens Valley groundwater 
forms a significant resource of the state that must 
be managed in trust for the benefit of the state’s 
residents. It creates a county water department and 
commission with authority to approve a water 
management plan. Wells must be registered, and 
on to extract must be submitted annually. 
provisions are authorized by the self-enforc- 
ing provision of the 1928 reasonable and beneficial 
amendment to the California constitution. Recent 
developments in this dispute include a tentative 
superior court ruling to invalidate the ordinance, 
Inyo County’s efforts to secure immediate Califor- 
nia Supreme Court review, and the efforts by both 
Inyo and Los Angeles to avoid further litigation by 
adopting a joint groundwater management plan. 
(See also W88-09240) (Cassar-PTT) 
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Groundwater models are increasingly used for fac- 
tual determinations in judicial and administrative 
proceedings. To be used in such proceedings the 
results of modeling and the related expert testimo- 
ny must be admissible under the applicable rules of 
evidence. The new Federal Rules of Evidence, 
which have been substantially adopted by most 
states, have removed many of the archaic restric- 
tions to presentation of technical information and 
expert opinions. To be admissible, evidence must 
be relevant, presented by a competent witness; 
opinions are admissible if given by an expert in the 
field. Common obj to admission of expert 
testimony include (1) confusing, a or inef- 
— testimony, (2) hearsay, (3) lack of original 
(the new rules allow computer printouts 
Of data and derived charts and summaries), (4) no 
foundation for the evidence. Pretrial preparation of 
the pe? yg coer involves obtaining an expert witness 

ledge of all phases of data gathering 
efforts, preparing the information so that it is ad- 
missible in court, and educating the attorneys on 
the technicalities of groundwater analysis. Prepara- 
tion of the opponent involves learning about the 
proponent’s expert witnesses and data. Problems 
that often arise involve propriety nature of this 
information and claims of protection under the 
work product rule. In many circumstances these 
problems can be overcome. (See also W88-09240) 
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This presentation summarizes the characteristics 
and nationales behind the Resource Conservation 
and Recovery Act (RCRA) Technical Enforce- 
ment Guidance Document (TEGD). The Office of 
Waste Programs Enforcement of EPA was 
charged with the task of developing a guidance 
document to aid in evaluating the technical ade- 
quacy of groundwater monitoring systems at haz- 
ardous waste facilities. The document consolidates 
in one place for the first time EPA technical 
policies and requirements as well as recognized 
geologic and engineering practices necessary to 
meet the performance based regulations for 
groundwater monitoring systems at RCRA facili- 
ties. It is intended to be used by all individuals 
involved in addressing RCRA groundwater moni- 
toring problems including regional and state en- 
forcement staff, permit writers and field inspectors. 
The key for proper use of the TEGD is to under- 
stand that it is a guidance document and must be 
used flexibly by trained professionals employing 
informed judgement to site-specific situations. It is 
not to be used as a rigid standard. The TEGD 
document places major emphasis on the following 
issues: detailed site hydrogeologic characterization, 
well location, monitoring well ee and con- 
struction, and statistical analysis of monitoring 
data. (See also W88-09283) (Alexander-PTT) 
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Corrective action for releases from solid waste 
management units (SWMU’s) probably is the single 
most significant impact of The Hazardous and 
Solid Waste Amendments of 1984 (HSWA) on 
land disposal facilities. It will be considered during 
the ongoing permit application review process. 
The 40 CFR 270 required analyses for Appendix 
VIII hazardous constituents (required as part of 
the definition of any plumes originating from Re- 
source Conservation and Recovery Act (RCRA) 
units and/or SWMU’s) has been altered by EPA’s 
efforts to adjust the scope of such analyses. Since 
some SWMU’s are either on or are being consid- 
ered for the Superfund (CERCLA) National Prior- 
ity List (NPL), the CERCLA program and the 
RCRA program objectives overlap. EPA has de- 
cided that the CERCLA concerns at active RCRA 
sites which are not on the NPL will be addressed 
in the RCRA permitting process as long as 
progress is made towards properly addressing 
groundwater contamination. The RCRA permit- 
ting process for land disposal facilities will vary in 
complexity, depending upon a particular state’s 
current program authorization status. All RCRA 
land disposal facilities must be permitted by No- 
vember 8, 1988. The additional HSWA minimum 
technological and retrofitting requirements for sur- 
face impoundments have caused many facility 
owners/operators to close their units, raising ques- 
tions as to the need for post closure permits vs. 
‘clean closures’. (See also W88-09283) (Author’s 
abstract) 

W88-09296 


UNDERGROUND STORAGE TANK MONI- 
TORING IN CALIFORNIA: AN EVALUATION 
OF RECENT LEGISLATION, 

_, (J.H.) and Associates, Walnut Creek, 


M. S. Bonkowski, and R. Rinehart. 
IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 185-194. 1 tab. 


Descriptors: *Regulations, *Permits, *California, 
*Soil contamination, *Underground storage tanks, 
*Groundwater monitoring, *Water law, *Legal as- 
pects, *Monitoring wells, Vadose zone, State juris- 
diction, Water pollution control, Geohydrology, 
Hydrology, Aquifers, Groundwater. 


Existing California law requires any Gwner of any 
underground storage tank installed on or before 
January 1, 1984 to outfit the facility with a moni- 
toring system ble of detecting unauthorized 
releases before Suly 1, 1985. As a result of delays in 
the rule making process, Assembly Bill 2239 
amends Section 25283, allowing the local agency 
to implement Chapter 6.7 by January 1, 1986. 
Assembly Bill 2239 further permits the local 
agency to issue an interim permit to a tank owner 
to operate the tanks. The local agency then has 
until March 1, 1986 to approve, modify, or disap- 
prove the monitoring system. The owner of the 
underground tank must install the monitoring 
system within 6 months of the local agency ap- 
proval. Under the existing state regulations there 
are 8 monitoring alternatives available to under- 
ground storage tank owners. They are: (1) monthly 
tank testing; (2) vapor or other vadose zone moni- 
toring wells, groundwater monitoring wells and 
soil sampling; (3) vadose zone monitoring, soil 
sampling and annual tank testing; (4) groundwater 
monitoring and soil sampling; (5) inventory recon- 
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ciliation, annual tank testing and pipeline leak de- 
tectors; (6) inventory reconciliation, annual tank 
testing, pipeline leak detectors and vadose or 
groundwater monitoring wells; (7) weekly tank 
gauging and annual tank testing; and (8) an interim 
method (for use up to 3 years) that requires annual 
tank testing, inventory reconciliation and tank re- 
moval. (See also W88-09283) (Author's abstract) 
W88-09297 
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Since little or no guidance was provided on appro- 
priate use of casing material at the time the Re- 
source Conservation and Recovery Act (RCRA) 
regulations were promulgated, most operators in- 
stalled polyvinyl chloride (PVC) casing in both the 
original and subsequent monitoring systems. This 
material was readily available, fairly inexpensive, 
and had a long history in water supply. In the 
intervening years, a number of questions were 
raised as to exactly what casing material is appro- 
priate for use in a monitoring well, and some 
research was initiated to provide guidance in this 
area. The controversy surrounds the August 1985 
draft guidance document entitled ‘RCRA Ground- 
water Monitoring Technical Enforcement Guid- 
ance Document (TEGD),’ which was intended to 
help EPA and State enforcement officials decide 
whether specific elements of an owner/operator’s 
groundwater monitoring system satisfy the RCRA 
requirements. The TEGD states that only Teflon 
or stainless steel are acceptable for use as screen or 
casing in new well installations. While the EPA 
has changed its approach from requiring the use of 
these materials for the fully cased well to only that 
portion located within the saturated zone, the guid- 
ance requirement raises serious questions as to its 
technical validity. The results of the authors is 
experiments show that for all materials exposed, 
the net sorption is nominally zero. While some 
experimental error associated with these tests is 
conceded, the result still is obvious: rigid PVC 
well casing performs as well as, if not better than, 
Teflon or stainless steel. In general, there is little, if 
any, real justification for the substitution of Teflon 
or stainless steel for PVC as the material of choice 
for construction of monitoring wells for RCRA 
facilities. (See also W88-09283) (Alexander-PTT) 
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Superfund is responsible for much more than long- 
term cleanups of the ‘big sites,’ although the ‘reme- 
dial actions’ aimed at eliminating the threats such 
sites present have justifiably been at the center of 
the program. The first step in the Superfund pro- 
gram is site identification and preliminary investi- 
gation. After identifying the sites, the second 
major step is to determine the appropriate course 
of action. The Superfund program, therefore, con- 
ducts full-scale remedial investigations and feasibil- 
ity studies (R1/FS) to plan its remedial action at 
any site on the National Priorities List (NPL). The 
third major remedial step is constructing the 
remedy. Once a specific course of action has been 
selected for a site, it has to be designed and carried 
out. While the remedial actions have been under- 
way, the Superfund program has also been re- 
sponding to emergencies caused by spills or other 
releases of hazardous substances to the environ- 
ment. These emergency responses are conducted 
under Comprehensive Environmental Response, 
Compensation and Liability Act’s (CERCLA) ‘re- 
moval action’ authorities, which are also used for 
site stabilization and containment, as well as for 
cleanup actions of limited cost and duration. Some 
Superfund response actions are conducted by the 
private firms or individuals determined to be re- 
sponsible for the problem. CERCLA actually pro- 
vides the Superfund program with two types of 
authorities by which to secure cleanup: (1) direct 
government action, and (2) authority to compel 
private parties to take action. Responsible parties 
can also be made to pay, before or after the fact, 
for an action conducted by the government. In 
assessing the accomplishments of Superfund, credit 
must be given to the fact that the Superfund pro- 
gram has had to develop new approaches to rectify 
problems embedded in scientific uncertainty, rely- 
ing on scant experience. These technical and social 
challenges have been met, to varying extends, over 
the past six years. (See also W88-09374) (Lantz- 


PTT) 
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The basic law of cleanup is simple: chemical 
wastes will not stay put. Using entropy as the key 
underlying principle, a strategy for Superfund ad- 
dresses this extremely complex program. First pri- 
ority should be identifying Superfund sites. Second 
priority should be performing preliminary assess- 
ment on sites to decide when a recontrol action is 
necessary and, if it is, doing it quickly. Third 
priority should be providing resources for studies 
and permanent cleanups. Spending that ignores 
entropic effects is bound to be ineffective and 


misdirected. The odds are that many sites will get 
worse from inattention and that those that are 
cleaned up will require repeated cleanups. The 
challenge posed by Superfund is to decide how to 
optimize spending for the long term good of many 
people. Responding to demands for immediate and 
expensive cleanups for relatively few sites, particu- 
larly when expensive cleanups are not technically 
sound or sometimes even necessary, is not a good 
long term strategy. Only a scientifically sound 
Superfund strategy can earn the public’s trust in 
the Federal’ cleanup program. (See also W88- 
09374) (Lantz-PTT) 
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Deferral of the groundwater Remedial Design/ 
Remedial Action (RD/RA) decision naturally re- 
sults in a delay in the complete cleanup of a site. In 
practical terms this delay has both a positive and a 
negative aspect. Although the delay allows what- 
ever contamination that is present in the ground- 
water to continue to spread while further studies 
are being completed the deferral of an RD/RA has 
some effects which may outweigh the potential 
hazards of a delay in remediation. An obvious 
advantage is that the process of understanding the 
geohydrology better means that the solution finally 
chosen will be a better one. Also, during the 
reevaluation of the geohydrology of the site, alter- 
native technologies for remediation can often be 
explored more thoroughly than was possible in the 
time frame of the original Remedial Investigation/ 
Feasibility Study. Alternative technologies are 
those that apply a solution or method of implemen- 
tation of the Record of Decision that is different 
from a standard removal or encapsulation tech- 
nique; examples are on site incineration by high 
technology methods such as the plasma torch, 
incineration in portable rotary kilns or existing 
rotary cement kilns, biodegradation, and vacuum 
extraction in the vadose zone. Three case studies, 
are cited as examples where alternative and inno- 
vative solutions to onsite containment or total de- 
struction of hazardous wastes were employed (two 
Pennsylvania sites, one site in the Southwestern 
U.S.). (See also W88-09374) (Lantz-PTT) 
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The management issues relating to the potential 
closure of the mouth of Australia’s largest river 
due to marine sediment are examined. It is impor- 
tant to maintain the river flow to avoid rising 
salinity levels in adjoining Coorong Lagoon that 
would cause ecological changes that could damage 
existing fishing and tourism industries. Potential 
flooding is also a concern. The mouth was artifi- 
cially nese in 1981 following its closure and at 
that time monitoring was begun. Possible manage- 
ment options include: (1) clearing the mouth with 
fresh water stored in adjacent min be (2) dredging, 
(3) provision of temporary — and (4) installa- 
tion of drift fencing. One of the major unresolved 
issues is the question of responsibility and funding, 
which has arisen because of overlapping jurisdic- 
tions on either side of the river peaer and a lack of 
jurisdiction for the mouth itself, which is an admin- 
istrative boundary. (White-Reimer-PTT) 
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A framework is proposed to explain the extent to 
which intergovernmental regulatory policies have 
resulted in state involvement in implementation, 
based on the point source pollution control pro- 
gram (NPDES) under the Federal Water Pollution 
Sentral Act Amendments of 1972. eo framework 
is derived from the Mazmanian and Sabatier 
model. Thirty-five of the fifty states applied for 
pester a authority and all gee were 
factors related to application 
pes the potential influence of the target group, 
the severity of the target problem, Republican 
Party Dominance, and state wealth. The dual fed- 
eralist view of the positions of the federal and state 
governments r g the intergovernmental di- 
vision of authority is not ne by the results 
of the analysis of the NPDES program. (Crem- 
mins-AEPCO) 
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The application of the Ontario municipal land use 

planning process to the Great Lakes shoreline 
flood and erosion hazard during the decade follow- 
ing high lake levels of 1973 was assessed. Zoning 
bylaws and other planning documents for 20 se- 
lected shoreline municipalities were examined. De- 
velopment ee within the 100-year flood and 
erosion zone of each municipality was determined 
using air photos and municipal building permit 
files. By 1983 all study municipalities had recog- 
nized the shoreline hazard in their ems. Tnarmd 
ments, but only a minority had comprehensive 
development controls in ona During the 1973- 
1982 period, an ge 37.5% in develop- 
ment in the hazard zone among the municipalities 
was measured. While some of this development 
was permitted on condition of flood proofing or 
installation of erosion control works, more can be 
done to minimize an increase in hazard susceptibili- 
ty. This study lends support to a recent Ontario 
government initiative designating regional conser- 
vation authorities as implementing agencies for 
shoreline hazard management. (Author’s abstract) 
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Rousselle. 

Journal of Water Resources Planning and Manage- 
ment JWPEDS, Vol. 114, No. 3, p 326-334, May 
1988. 1 fig, 3 tab, 6 ref. 


or om p= *Cost analysis, *Floods, *Flood plain 
ing, *Flood plains, *Cost-benefit analysis, Prob. 
abilistic process, Model studies, Mathematical 


The pinata apr gt of a flood-plain zoning 

by cost-benefit analysis The 
Soledcingy entails the use of a probabilistic hy- 
droeconomic model to evaluate expected flood 
damages with and without zoning. The application 
shows that this type of program, albeit cost-effec- 
tive overall may be unacceptable for various rea- 
sons to the various parties involved. (Author’s 
abstract) 
'W88-09984 


6G. Ecologic Impact Of 
Water Development 


PACIFIC NORTHWEST RIVERS STUDY AS- 
ee GUIDELINES: WASHINGTON 
A 


Washington State Energy Office, Olympia. 
Available from the National Technical Information 
Service, a VA. 22161, as DE87-011161. 
Price codes: A04 in paper copy, 01 in microfiche. 
1986. 55 p, 1 tab, 6 append. Compiled by Steven 
Zubalik. Report No. DOE/BP-758. Washington 
State Energy Office Report No. WAOENG-87-03. 
Bonneville Power Administration Contract No. 
DE-AI79-84BP 19369. 


Descriptors: *Project planning, *Fisheries, *Pacif- 
ic Northwest, *Data collections, *Standards, *Hy- 
droelectric power, *Environmental impact state- 
ment, *Washington, Wildlife, Rivers, Environmen- 
tal effects, Institutional constraints, Electric power 
production, Water resources development, Ar- 
chaeology, Recreation. 


The Pacific Northwest Rivers Study was designed 
to produce a consistent and verifiable river re- 
source data basse and to identify resource consid- 
erations which might affect hydropower develop- 
ment. The process that participants followed to 
complete the Pacific Northwest Rivers Study are 
described along with assessment methods for each 
river resource category, the — of data collect- 
ed, and the criteria for the evaluation and ranking 
of river reaches. Resource considerations which 
might affect hydropower development are identi- 
fied. The assessment process involved identifica- 
tion of river resource categories, creation of an 
inventory of information, identification of experts 
to produce useful data during the study period, 
development of criteria and standards, evaluation 
of individual resource categories, displaying and 
reviewing category findings, creation of a data 
management system, and presenting and docu- 
menting project findings. To standardize the as- 
sessment process and the resulting products, a 
number of regionwide production guidelines were 
established. Included were the following: factors to 
be evaluated (resident fish, wildlife, natural fea- 
tures, cultural features, recreation, and legal con- 
straints); geographic scope; river reach determina- 
tion; value classes (resource si Lge rating as- 
signed to each river segment for a given resource 
category); and, data presentation (data entry forms 
and —_ (Geiger-PTT) 

W88-090: 





Field 6-—WATER RESOURCES PLANNING 


Group 6G—Ecologic Impact Of Water Development 


RESOURCE DOCUMENT FOR . CONSIDER- 
ATION OF THE NEWBERG AREA AQUIFER 
AS A SOLE SOURCE AQUIFER. 

Environmental Protection Agency, Seattle, WA. 
Office of Ground Water. 

For primary bibliographic entry see Field 2F. 
W88-09033 


GROUND WATER MANAGEMENT IN OWENS 
VALLEY, CALIFORNIA, 

Los Angeles City Dept. of Water and Power, CA. 
For — bibliographic entry see Field 4B. 
W88-09: 


PALAEOHYDROLOGY IN PRACTICE: A 
RIVER BASIN ANALYSIS. 

For primary bibliographic entry see Field 2A. 
W88-09360 


INTRODUCTION, 
ee Univ. (England). Dept. of Geogra- 


Pe primary bibliographic entry see Field 2A. 
W88-09361 


MODELS FOR PALAEOHYDROLOGY IN 
PRACTICE, 

Bristol Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2A. 
‘W88-09362 


CONTEMPORARY RIVER: THE BASIN, 
University Coll. of Wales, Aberystwyth. 
For primary bibliographic entry see Field 2E. 
W88-09363 


CLIMATIC CHANGE OVER THE LAST MIL- 
LENIUM IN CENTRAL BRITAIN, 
es Univ. (England). Dept. of Geogra- 


‘or a bibliographic entry see Fieid 2A. 
W88-09366 


ENVIRONMENTAL CHANGE AND HYDRO- 
LOGICAL RESPONSE: FLOGDING IN THE 
UPPER SEVERN CATCHMENT, 

University Coll. of Wales, Aberystwyth. Dept. of 
Geography. 

For primary bibliographic entry see Field 2A. 


HISTORICAL RIVER CHANNEL CHANGES, 
University Coll. of Wales, Aberystwyth. 

For primary bibliographic entry see Field 2E. 
W88-09368 


LONG-TERM SEDIMENT STORAGE IN THE 
SEVERN AND WYE CATCHMENTS, 

Leicester Univ. (England). Dept. of "Geography. 
For primary bibliographic entry see Field 2J. 
W88-09371 


EVOLUTION OF EUROPEAN RIVERS - A 
COMPLEX RESPONSE, 

Polish Academy of Sciences, Krakow. Dept. of 
Geomorphology and Hydrology 


AS poll bibliographic any see Field 2E. 


PALAEOHYDROLOGICAL SYNTHESIS AND 
APPLICATION, 


Southampton Univ. (England). Dept. of Geogra- 


hy. 
For primary bibliographic entry see Field 2A. 
'W88-09373 


EFFECTS OF RIVER REGULATION ON 
FLOODING OF A RIPARIAN RED GUM 
FOREST ON THE RIVER MURRAY, AUSTRA- 


LIA, 
Melbourne Univ., Parkville (Australia). Forestry 


Section. 
For primary bibliographic entry see Field 4A. 
W88-09718 


ACCUMULATION OF FINE SEDIMENT 
WITHIN SUBSTRATE GRAVELS ALONG TWO 
REGULATED RIVERS, UK, 

Loughborough Univ. of Technology (England). 
| of ae y. 


Reg bey Rivers Research and Management 
RRRMEP, Vol. 2, No. 2, p 141-153, April-June 
1988. 3 fig, 8 tab, 33 ref. NERC Research Grant 
GR3/5142. 


Descriptors: *Regulated rivers, *Sedimentation, 
*Fine sediments, *Flow regulation, *Water man- 
agement effects, Sediment distribution, Rivers, 
Gravel, England, Distribution a Spatial dis- 
m9 “Sitting, Scotland, River » River 


The channel-bed materials have a marked influence 
on the biota of lotic systems. Experimental studies 
suggest that flow —- epecificelly the reduc- 
tion in magnitude of flood events, may lead to the 
infiltration of fine particles into, and the concentra- 
tion of these sediments. within, open framework 
gravels downstream from tributary sediment 
sources. The distribution of fines (sub-2 mm) 
within channel substrate gravels along two regulat- 
ed rivers in upland Britain (River Daer, Scotland; 
River Derwent, England) were examined. Bulk- 
and freeze-sample techniques were used: the latter 
yielded volumes of fines five times those of the 
former. This emphasizes the problem of wash-out 
during bulk-sample collection, jally in com- 
pact, coarse gravel substrates. Nevertheless, the 
same spatial pattern was revealed by both data sets. 
Along both regulated rivers, the a of the 
substrate finer than 2 mm exceeds 20 per cent, by 
weight, below tributary confluences, contrasting 
with values for non-regulated sites of less than 5 
percent. Both the amount and size of matrix sedi- 
ments decrease downstream from the confluences. 
The spatial scale of the — is small and the 
resultant eta oe ences of substrate sedi- 
mentation are likely to be inedliesd. (Author’s ab- 
stract) 

W88-09724 


IMPORTANCE OF STREAMLINING IN IN- 
FLUENCING FISH COMMUNITY STRUC- 
TURE IN CHANNELIZED AND 

LIZED REACHES OF A PRAIRIE STREAM, 
Towa State Univ., Ames. Dept. of Animal Ecolo- 
gy. 

D. L. Scarnecchia. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 2, No. 2, p 155-166, April-June 
1988. 4 fig, 3 tab, 30 ref. 


Descriptors: *Streams, *Channeling, *Fish popula- 
tions, *Water management effects, *Environmental 
effects, *Fish physiology, Streamlined fish, Fish, 
Water currents, Channel improvement, Stream im- 
provement, Populations, Population density, lowa, 
Pillsbury Creek, Family diversity, Body shape. 


Channelized and unchannelized sections of a prai- 
rie stream (Pillsbury Creek, northwestern Iowa) 
were compared to determine how differences in 
microhabitats affected fish species abundance and 
diversity and the incidence of streamlined species. 
Channelized sections had significantly more fish 
per unit area (P<0.05) but significantly less bio- 
mass (P<0.05). Green sunfish | rane cyanellus) 
and stonecats (Noturus flavus) were common in 
the unchannelized sections but rare or absent in the 
channelized ones. Small native minnows (Cyprini- 
dae), especially the bigmouth shiner (Notropis dor- 
salis), dominated channelized sections. Species di- 
versity was lower in channelized sections, but dif- 
ferences were not statistically significant (P=0.06). 
Family diversity was significantly lower in chan- 
nelized sections (P<0.05). Channelized sections 
exhibited less heterogeneity of widths, velocities 
and substrates and contained more streamlined 
forms than did unchannelized sections. Unchanne- 
lized sections, characterized by greater diversity of 
velocities and substrate types, supported more cen- 


trarchids and ictalurids, fish that are not optimally 
streamlined. Although many other factors besides 
streamlining influence the fish community struc- 
ture in streams, in reaches without refuges from 
the current, streamlining may be a factor determin- 
ing which species persist there. (Author’s abstract) 
'W88-09725 


MONITORING THE IMPACT OF DAMS ON 
THE DOWNSTREAM PHYSICAL ENVIRON- 
MENT IN THE TROPICS, 

ew Univ., Kano (Nigeria). Dept. of Geogra- 
phy. 

E. A. Olofin. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 2, No. 2, p 167-174, April-June 
1988. 2 fig, 2 tab, 24 ref. 


Descriptors: *Environmental_ impact assessment, 
*Dam effects, *Water management effects, *Envi- 
ronmental effects, *Monitoring, *Tropical regions, 
age ical effects, Tropic zone, Dams, Case stud- 

igeria, Kano River basin, Chalawa River 
basin, River basins, Erosion, Sediment yield, Vege- 
tation. 


In general, the assessment of environmental impact 
of dams is not undertaken in feasibility surveys of 
dam-related projects in the Tropics, as it should be. 
Consequently, Laat igre ae nec investigations 
(mostly by research students) continue to reveal 
undesirable effects. The lack of appropriate data on 
which to base predictions in proposed projects, or 
to assess environmental impacts of ongoing ones, is 
a major problem. It is argued that continuous 
monitoring of existing projects can help fill this 
data — o. Such monitoring should cover the entire 

ected, taking into account environmental 
variables of the upstream, reservoir, and down- 
stream systems. systems downstream of dams 
in the Kano and Chalawa Rivers in the Kano State 
of Nigeria were considered. Variables of impor- 
tance include: soil erosion and sediment Id; 
channel morphometry; discharge and runoff pat- 
tern and volume; and changes in vegetation cover, 
water chemistry and water quality. Field measure- 
ments and observations, laboratory analyses, and 
statistical inferences are required to yield accepta- 
ble results. Such results are expected to better the 
understanding (through impact assessment) and 
management of existing projects and to aid wise 
predictions (at the feasibility stage) of environmen- 
tal effects of new projects. (Wood-PTT) 
W88-09726 


HISTORICAL CHANGES OF A LARGE RIVER 
IN AN URBAN AREA: THE GARONNE RIVER, 
TOULOUSE, FRANCE, 

Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
sources Renouvelables. 

For primary bibliographic entry see Field 4C. 
W88-09728 


COASTAL MANAGEMENT ISSUES FOR THE 
yon OF THE RIVER MURRAY, SOUTH 


ISTRALIA, 
South Australia Dept. of Environment and Plan- 
ning, Adelaide. 
For primary bibliographic entry see Field 2L. 
W88-09763 


BENTHIC ECOLOGY OF RIVERS 
BLUE MOUNTAINS (JAMAICA) PRIOR TO TO 
CONSTRUCTION OF A WATER REGULATION 


SCHEME, 

ao upon Tyne Univ. (England). Dept. of 
lo; 

P. J. Boon, B. P. Jupp, and D. G. Lee. 

Archiv fuer Hydrobiologie, Supplement Vol. 74, 

AHBSA8, No. 3, p 315-355, December 1986. 5 fig, 

14 tab, 106 ref. 


Descriptors: *Water resources development, *Ja- 
maica, *Species composition, *Streams, *Limnolo- 
gy, *Physical properties, Aquatic plants, Limiting 
nutrients, Aquatic animals, Seasonal variation, Ec- 
ological effects, Population dynamics, Aquatic 





habitats, Rivers, Blue —— Agricultural 
runoff, Rainfall, Rivers, Forests, Erosion. 


The physico-chemical environment and benthic bi- 
pes of Jamaican Blue Mountain streams are de- 
. Aquatic vegetation is sparse, the most 
a oe taxa being epipelic diatoms. The general- 
ly low nutrient concentrations of these waters, 
pe pred with oes and — by Acme prob- 
ly accounts for poor phytoben' devel 
foe oon tae hiefl es Tri 
lew species chiefly comprise 
Rebemavoceters and Diptera. Bactis sp. and Smi- 
ridea jamaicensis accounted for 72% of the ani- 
mals collected. Detailed studies of the Yallahs and 
Buff Bay rivers show that invertebrate population 
densities are far greater in the former, probably 
due to differences in phytobenthic cover and habi- 
tat stability between the two rivers. Species diver- 
sity tends to decrease downstream and may be 
correlated with increasing distance from heavily 
forested upland slopes. Some variation in popula- 
tion levels between samp! sites is associated 
with local enrichment from farm runoff. Several 


communities contain relatively 


‘nffuencing invertebrate 
of the P ioenele of S. jamaicensis indica’ 
ous cc, and recruitment. It is po oe wi 
the Yall! Pipeline project currently under con- 
struction may increase nitrate levels in Mona Res- 
ervoir and lead to enhanced algal blooms. (Alexan- 


der-PTT) 

W88-09878 

7. RESOURCES DATA 
7A. Network Design 


GROUND WATER eee ADDRESSING 
neenen of a Natura Resources, Madison. 
t. 


ios of Solid W: 
: J J.P. Coan and D. E. Lindorff. 

N: Proceedings of the First National Outdoor 
Antica Conference on Aquifer Restoration, 
Ground Water Momhotns and hier gg end 
ods. National Water Well Association, Dubl 
OH. 1987. p 237-255. 8 fig, 1 tab, 24 ref, ongeed. 


Descriptors: *Quality control, *Laboratory 

cation, *Monitoring wells, *Sampling, Standards, 
*Groundwater monitoring, Groundwater manage- 
ment, Measuring instruments, Data interpretation, 
Aquifers, Groundwater, Wisconsin, Performance 
evaluation, Network design. 


As. part of an ongoing process to ensure that 
groundwater data are reliable, the Wisconsin De- 
partment of Natural Resources (WDNR) has de- 
veloped proposed rules for monitoring well instal- 
lation, guidelines for groundwater sampling and 
rules for pec og lytical laboratories. This 
paper presents the INR’s approach to develop- 
ing groundwater sampling guidelines; identifies 
some of the issues and inconsistencies Z 
groundwater sampling that are debated wii the 
professional community; and highlights recommen- 
dations for controversial topics relating to well 
far ging, sample withdrawal, sample filtering and 
eld cleaning. The guidelines emphasize the impor- 
tance of thorough sampling consistent 
sampling procedures and de documentation. 
While developing these guidelines, the WDNR 
surveyed solid waste and wastewater facility 
owners and operators in Wisconsin to identify sam- 
pling procedures they currently use to monitor 
groundwater. This paper incorporates the results 
of this survey, which were used to help devel 
realistic recommendations and to evaluate the e 
fects these recommendations would have on regu- 
lated facilities. (See also W88-08991) (Author’s ab- 
stract) 
W88-09004 


ROLE OF AMBIENT GROUND WATER MONI- 
TORING IN STANDARD SETTING AND 
GROUND WATER PROTECTION STRATEGY 
DEVELOPMENT IN MINNESOTA, 


Minnesota Pollution Control Agency, St. Paul. 
G. V. Sabel. 


IN: Proceedings of the First National Outdoor 


OH. 1987. p 257-264. 2 fig, 2 tab. 

Descriptors: | *Sampling, *Nonpoint patios 
oS *Groundw: 

monitoring, *Monitoring wells, *Groundw: 

management, *Wa *Water be rs Aquifers, Water 

chemistry, rg Mears Data interpretation, 

Sampling devices, atersheds, Leachates, Waste 


Groundwater 1, 4 
pss me » Quality control, Manage 


pane alge oacmepe ag ~ gp 
monitoring since col 
from rom tect major aes te wate he 
istry parameters as as selected pollutants. 
the body of information a 
lanning, rulemaking and jects. 
program also provides a vehicle for ac 
it source pollution covering large areas 
gs ager Be calle mage capo 
uses, citing specific examples of ways in 
ik der dan tae tad See Suggestions 
are also made as to changes which would make the 
ambient monitoring program more effective. In 
ition, brief descriptions of the sample collection 
pee anh va (stabilization procedure) and data man- 


a are provided. Examples given in- 
lode the Use of emblent groundwater moni 
data in a selected watershed to evaluate the effec: 


water 
data 


gency. Discussion is also 
aged al xn dl maine: dete ta tho tnelhe 
groundwater evaluations, and a computer-generat- 
ed report is shown that compares the quality of 
water in a particular well with aquifer — 
values, statewide averages and drinking w: 
standards. (See also W88-08991) (Author’s > 


stract 
W88-09005 


NUMERICAL EVALUATION OF MONITOR- 
DESIGN, 


National Water Well iati 
OH. 1987. p 267-283. 11 fig, 2 tab, 11 ref. 
eo Piggies ga 
Mode 


water monitor- 
1 models, 


ys Permeability 
pa a Water quality, Path of pollutants, Stochastic 
Anisotropy, ulation, water, 
Niagara Falls, Aquifers, New York, Monitoring, 
Groundwater management. 


During the course of remedial investigations in 
pe cs ogee ris it has been necessary to 
te the groundwater quality and hydraulic 
characteristics of 5- to 30-ft thick overburden for- 
mations. Many of the monitoring wells completed 
to these formations consist of a partially- rat- 
few (5-ft at pv ae of the rm gn oa 
z rating pack. 4 
how ta well design influences the source of sam- 
pled ~~} water were ae = an ~ 
ly axisymmetric wit 
ps + et 
model, and a particle tracking post-processor. A 
discrete sensitivity analysis was made to determine 
how flow patterns induced by pumping at 1 gpm 


RESOURCES DATA—Field 7 
Network Design—Group 7A 


are affected by: different screen and sandpack con- 
figurations, the ratio of sandpack to formation hy- 
draulic conductivities, heterogeneity, anisotropy, 
and sandpack thickness. The simulations show t 
the source (and chemistry given a non-uniform 
chemical distribution) of groundwater sampled will 
vary considerably jing on a number of fac- 
tors. (See also W8-008991) (Author’s abstract) 
W88-09006 


MONITOR WELLS FOR DEPTH-DISCRETE 
SAMPLING: A COST-EFFECTIVE 


A ALTERNA- 
TIVE DESIGN, 
Geoscience Consultants Ltd., Albuquerque, NM. 
ye es R.-T. Hicks, M. W. Selke, and J. L. 

pel. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 


OH. 1987. p 299-310. 3 fig, 2 tab, 4 ref. 


: *Cluster wells, *Well installation, 
“Desi criteria, *Monitoring wells, *Cost analy- 
sis, “Groundwater monitoring, Groundwater man- 
agement, Aquifers, Mathematical studies, —_ 
ance evaluation, Economic aspects, my 
vices, Groundwater, Deter panh Standards, = A 
ance evaluation. 


Alternative well design to cluster wells incorpo- 
rates ———— pack-isolated screens, inert bore- 
hole and controlled, simultaneous pumping 
of all screened segments. This configuration was 
evaluated for hydraulic performance by numerical 
modeling, and model results show that there is 
little potential for vertical flow in the filter pack or 
in the aquifer adjacent to the well. Wells rf this 
design therefore should be capable of collecting 
depth-discrete, representative samples from the 
levels at which the screens are placed. When com- 
pared to the costs of cluster wells at a site where 
groundwater lies at a depth of 200 feet, a three- 
screen alternative well costs $23,700 as opposed to 
$48,600 for a three-well cluster. This represents a 
savings of $24,900 per sampling location, or ap- 
proximately 50% of well installation costs. Alter- 
natively, twice as many locations could be evaluat- 
ed for the same well costs. Although the design 
has not been field tested, it shows considerable 

tential for improved monitoring at lower costs. 
See also W88-08991) (Author’s abstract) 
W88-09008 


USE OF ODEX DRILLING SYSTEM FOR 
MONITORING WELL INSTALLATION IN AQ- 
UIFER CONTAINING GLACIAL BOULDERS, 
J. A. Baker, T. J. Holdrege, D. J. Buck, and E. J. 
Hubbard. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 363-372. 5 fig. 


Descriptors: *Drilling, *Odex system, *Boulders, 
*Leakage, *Monitoring wells, *“Groundwater mon- 
— management, Design crite- 
ign standards, Performance evaluation, 
Comparison studies, Aquifers, Groundwater, Cali- 
fornia, Fuel, Oil pollution. 


Unusual drilling conditions were encountered 
during investigation of a leaking underground 
diesel fuel located at 6200 

Donner Pass in the Sierra Nevada mountains of 
California. The 12,000 gallon steel tank, which had 
been leaking an undetermined length of time, was 
buried in a clean granitic sand containing numer- 
ous boulders, some approaching the size of small 
automobiles. Drilling with traditional hollow stem 
augers was attempted, with a maximum depth ob- 
tained of 3 feet before refusal. Since the objective 
of the investigation was to determine the extent of 
the contaminant plume while adhering to hazard- 
ous waste drilling protocols, drilling methods 
which introduce drilling fluids (drilling mud or 
water) were not acceptable. The drilling method 
selected had to have the capability to: (1) drill 
without introduction of fluids into the unconfined 
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aquifer, (2) obtain undisturbed samples with the 
standard split-spoon sampler, (3) drill through 
moderately weathered granitic boulders, and (4) 
accomplish the above tasks in a relatively efficient 
manner in order to reduce the cost to the client. 
Only one drilling method was found which could 
do the required work. The ODEX drilling system, 
using a downhole percussion iammer with casing 
advance, was used to advantage on this difficult 
site. Several monitoring wells were installed and 
utilized to complete the study. (See also W88- 
08991) (Author’s abstract) 

W88-09012 


USE OF A MATHEMATICAL MODEL TO 
DESIGN LYSIMETER NETWORKS FOR SUR- 
FACE IMPOUNDMENTS AND LANDFILLS, 
In-Situ, Inc., Laramie, WY. 

A. C. Bumb, C. R. McKee, R. B. Evans, and L. A. 
Eccles. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 401-423. 16 fig, 2 tab, 37 ref. EPA 
Cooperative Agreement No. CR 812189-01-0. 


Descriptors: *Monitoring, *Landfills, *Model stud- 
ies, *Lysimeters, *Network design, *Leachates, 
*Groundwater monitoring, *Groundwater pollu- 
tion, Aeration zone, Water pollution sources, 
Groundwater management, Path of pollutants, Soil 
properties, Hydraulic conductivity, Permeability 
coefficient, Waste disposal, Surveys, Mathematical 
models, Mathematical studies, Aquifers, Ground- 
water. 


Sampling of soil pore moisture in the vadose zone 
underneath land disposal facilities (landfills and 
surface impoundments) for hazardous waste has 
been suggested as an ‘early warning system’ to 
detect leakage from these facilities. Some states 
require vadose zone moisture sampling at such 
sites. Given a leak of a particular size, mathemati- 
cal models can estimate the necessary moisture 
sample volume collection times and lysimeter spac- 
ings to guarantee detection of the leak. Examina- 
tion of 47 hazardous waste sites existing in 1984 
indicated that most were located in areas with 
water tables too shallow to permit vadose zone 
detection monitoring. Several of the sites with 
adequate vadose zones had soils which could be 
described as loamy sand, silt loam, or silty clay. 
For a particular loamy sand with a saturated hy- 
draulic conductivity of 0.000001 cm/sec, the maxi- 
mum ceramic lysimeter spacing is 15.5 feet at a 
depth of 30 feet to collect a moisture sample of 10 
ml in one week. For a silt loam, maximum lysime- 
ter spacing would be 17 feet at a depth of 15 feet. 
For silty clays, the maximum lysimeter spacing is 7 
feet at a depth of 2 feet; maximum emplacement 
depth is about 9 feet. Calculations show that in 
some soils, suction lysimeters will not be able to 
collect usable moisture samples. Since soil proper- 
ties vary widely, appropriate soil measurements 
and modeling must be performed at each disposal 
facility to estimate lysimeter performance and to 
select locations for emplacement. (See also W88- 
08991) (Author’s abstract) 

W88-09014 


FACTORS AFFECTING THE UTILITY OF 
SOIL VAPOR ASSESSMENT DATA, 

EA Engineering, Science, and Technology, Inc., 
Sparks, MD. 

H. J. Reisinger, D. R. Burris, L. R. Cessar, and G. 
D. McCleary. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 425-435. 3 fig, 8 ref. 


Descriptors: *Monitoring, *Soil-gas data, *Sam- 
pling, *Groundwater monitoring, Groundwater 
management, Analytical methods, Soil properties, 
Data interpretation, Errors, Detection limits, Path 
of pollutants, Aquifers, Groundwater pollution, 
Groundwater, Physical properties, Quality control, 
Aquifer characteristics. 


The factors with the potential to affect soil vapor 
data can be thought of as being either of a physi- 
cal-site-related nature or a chemical nature. 
Among the physical factors are the presence of 
confining layers or structures between the con- 
taminant source and the soil vapor monitoring 
point, failure to adequately seal the sampling point 


* to the atmosphere, and nonhomogeneity of the 


effective porosity of the soil matrix. These factors 
could introduce a strong negative bias to the data, 
which may result in an erroneous ‘no contamina- 
tion’ conclusion. Chemical factors affecting soil 
vapor data include the degree to which the com- 
pounds of interest lend themselves to the vapor 
techniques, the appropriateness of the detection 
and analytical system, and data quality. The impor- 
tance of understanding and considering the factors 
that affect the utility of soil vapor data is illustrated 
in a discussion of two sites at which the soil vapor 
contaminant assessment technique was used. ( 
also W88-08991) (Author’s abstract) 

W88-09015 


SOIL GAS SAMPLING: STRATEGIES: DEEP 
VS. SHALLOW AQUIFERS, 

D. L. Marrin. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 437-454. 4 fig, 1 tab, 9 ref. 


Descriptors: ‘*Soil-gas sampling, *Monitoring, 
*Groundwater monitoring, *Groundwater pollu- 
tion, *Aquifers, *Organic compounds, *Design cri- 
teria, Data interpretation, Physical properties, Soil 
properties, Chlorinated hydrocarbons, Hydrocar- 
bons, Prediction, Sampling devices, Groundwater, 
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The analysis of shallow soil gas samples for vola- 
tile organic chemicals (VOCs) has e an in- 
creasingly applied remote detection technique for 
delineating subsurface plumes. Both the design and 
interpretation of soil gas investigations are d- 
ent on the depth of the contaminated aquifer as 
well as compound-specific factors. Aquifer depth 
affects the steepness of chemical concentration gra- 
dients and consequently the flux of soil gas con- 
taminants. The thickness of the vadose zone 
through which VOCs must diffuse also influences 
the optimal sampling depths and the probability of 
encountering localized barriers to gas diffusion 
such as clay lenses or perched water. Chemicals 
which are relatively resistant to environmental 
degradation (e.g., chlorinated solvents) have been 
detected from aquifers as deep as 200 feet below 
the ground surface. Conversely, readily oxidized 
chemicals such as petroleum hydrocarbons are 
sometimes absent from the shallow soil gas overly- 
ing aquifers at 10 to 15 feet deep. Aquifer depth 
ects soil-gas/ground water correlations and the 
feasibility of predicting VOC concentrations in 
groundwater from VOC concentrations in soil gas. 
Generally, the degree of correlation between soil 
gas and groundwater concentrations increases with 
aquifer depth. Relatively poor site-specific correla- 
tions are characteristic of very shaiiow aquifers 
because slight variations in elevation of water table 
or land surface result in significant changes in 
shallow soil gas concentrations. Variations in 
groundwater elevation or topography overlying a 
deep aquifer do not significantly affect VOC con- 
centrations in shallow soil gas. The selection of 
sampling equipment (e.g., passive or sorbent sam- 
plers vs. grab or pumping apparatus) is also deter- 
mined, in part, by the depth of contamination. (See 
also W88-08991) (Author’s abstract) 
W88-09016 


NEUTRON MONITORING IN THE UNSATU- 
RATED ZONE, 

LeRoy Crandall and Associates, Glendale, CA. 
R. J. Brose, and R. W. Shatz. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 455-467. 4 fig, 21 ref. 
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Design criteria, Groundwater, Monitoring, Aer- 

ation a Groundwater management, Analytical 
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An unsaturated zone detection monitoring system 
— be agp at a new liquid waste impound- 
ment facility utilizes neutron logging equipment to 
measure soil moisture —— surrounding both 
vertical access casings, installed within and adja- 
cent to the surface impoundment, and in a series of 
horizontal access casings installed beneath the sur- 
face oy penis liner system. Neutron monitor- 
ing of the unsaturated zone provides reproducible, 
non-destructive results, using an instrument that 
does not require direct contact with the subsurface 
materials and is not dedicated to one sampling 
location. The horizontal access casings increase the 
detection coverage of the unsaturated zone moni- 
toring system by allowing accurate moisture con- 
tent measurements directly beneath the liner 
system. The combination of vertical and horizontal 
measurements produces a three dimensional grid 
suitable for modeling. Linear spacing configura- 
tions can be adjusted within the monitoring net- 
work to define plume boundaries if seepage occurs 
from the impoundment. Background data obtained 
from the unsaturated zone monitoring system indi- 
cate that soil moisture changes of less than 1% by 
volume can be accurately and consistently detect- 
ed. The system is currently being successfully used 
to map and monitor soil moisture changes pro- 
duced by preconstruction surface water applica- 
tion practices and provide leak detection coverage 
for the ys facility. (See also W88- 
08991) (Author’s abstract) 
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IN: Proceedings of the First National Outdoor 

Action Conference on Aquifer Restoration, 

Ground Water Monitoring and Geophysical Meth- 

ods. National Water Well Association, Dublin, 

OH. 1987. p 469-483. 4 fig, 17 ref. 
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Simultaneous, in-situ measurements in the unsatu- 
rated zone of the field-saturated hydraulic conduc- 
tivity (HC) and the matric flux potential, (MDP) 
can be obtained using the Guelph Permeameter 
(GP). Simplifying assumptions lead to approxima- 
tions of the sorptivity (S) and the ‘alpha’ 

of an assumed exponential hydraulic conductivity - 
soil water pressure head relationship. The proce- 
dure involves measuring the steady-state rate of 
water intake or recharge, Q, from a cylindrical 
hole. of radius ‘a’ in which a constant depth of 
water, H, is maintained. The GP employs a simple 
‘in-hole’ Mariotte bottle technique to establish and 
maintain H, and to measure the corresponding Q. 
Two or more (H, Q) data pairs for each hole of 
radius ‘a’ can be substituted into the appropriate 
equations to obtain (HC), (MFP), S and alpha. The 
solutions are based on three-dimensional, saturated- 
unsaturated flow. The ‘Guelph Infiltrometer’ (GI) 
employs attachments to the permeameter that 
— measurements at the surface, with very 
ittle disturbance of the soil surface itself. The 
analysis is very similar to the GP with the GI 
being a special case of the GP with H = O and 
with the GI sitting on the soil surface (i.e, a 
surface vs. a buried source). HC and MFP are 





obtained using two or more (r, Q) data pairs where 
‘r’ is the wetted surface of the disk attachment. For 
compacted material such as clay liners and for 
naturally slowly permeable soils, several modifica- 
tions in instrument design and use are suggested 
which lead to more sensitivity in the measure- 
ments. (See also W88-08991) (Author’s abstract) 
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Ontario Ministry of the Environment, Toronto. 
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An extensive hydrogeological investigation was 
undertaken near the town of Bracebridge, Ontario, 
following the discovery of trichloroethylene in the 
municipal water supply. The town is served by 
water wells which are located about 1 km south of 
a landfill site to the wells. The site is located within 
glacial sand and gravel deposits which lie on Pre- 
cambrian bedrock of granitic composition. The 
large contrast in density between overburden and 
bedrock provided ideal conditions for bedrock 
mapping by the gravity method. A well-defined 
buried bedrock channel was detected by this tech- 
nique. The bedrock channel could provide a possi- 
ble pathway for migration of pollutants from the 
landfill site. The gravity survey was supplemented 
by seismic refraction in order to obtain a better 
three-dimensional definition of the channel. The 
combined used of gravity and seismic methods 
allowed the investigation to be completed in a 
cost-effective manner. Following the geophysical 
survey, monitoring wells were installed along the 
axis of the channel. (See also W88-08991) (Au- 
thor’s abstract) 
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METHODS 
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AND TERRAIN CONDU 

AT A GROUND WATER POLLUTION SITE IN 
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IN: Proceedings of the First National Outdoor 


Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
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Seismic refraction profiling was used to delineate 
bedrock topography at a groundwater pollution 
site in Morris County, New Jersey. The seismic 
data were interpreted using a ray-tracing algo- 
rithm. The results of the refraction interpretation 
indicate that the bedrock surface forms a ‘saddle’ 
beneath the overburden. The distribution of con- 
tamination in several domestic wells west of the 
site indicates that the contaminant plume forms a 
narrow band in the western bedrock’ low. Thus, 
the source of the contaminant is interpreted to be 
west of and slightly downgradient from the topo- 
graphic saddle. A terrain conductivity survey was 
undertaken to locate the possible leaching field or 
buried drums which could be the source of the 


contamination. The contoured data disclosed sev- 
eral small spatially high-frequency anomalies 
caused by metallic objects and a large spatially 
low-frequency anomaly of unknown origin. If the 
terrain conductivity data had been interpreted 
without comparison to the results of the seismic 
refraction survey, the large spatially low-frequen- 
cy anomaly would have been interpreted as a 
conductive groundwater plume. An overburden- 
thickness map was constructed from the seismic 
interpretation and compared to the terrain conduc- 
tivity map. There appears to be a correlation be- 
tween the increase in thickness of overburden and 
high conductivity values. However, various expla- 
nations for this anomaly could be proposed: sur- 
face spillage of the contaminant which may have 
occurred during the removal of a waste-storage 
lagoon, concentration of contaminants near the 
source, thickening of the overburden, or pooling of 
the contaminant caused by shallow impermeable 
layers. The most plausible explanation is a combi- 
nation of increased overburden thickness and in- 
creased contaminant concentration. (See also W88- 
08991) (Author’s abstract) 
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Surface seismic geophysical results were compared 
against geologic and geophysical logs at a site near 
Belgrade, Minnesota. Targets of interest included 
aquifer boundaries within glacial deposits. Vertical 
seismic profiling (VSP) information also was gath- 
ered to clarify the reflection velocity analysis and 
judge the validity of the processing routines. 
Depths calculated for reflection arrivals from the 
surface seismic records correlated to within 4% of 
a 27 meter reflector and within 6% of a 73 meter 
reflector identified from well logs. The agreement 
of VSP-calculated velocities and the root-mean- 
squared velocities developed from the surface re- 
fraction-based velocity model was also of a high 
order, with a correlation of 97% between the two 
velocities for the 27 meter interface. Moreover, 
analysis of the entire waveform from several of the 
VSP records revealed reflections from two unit 
boundaries that correspond with the dominant re- 
flectors isolated from the surface seismic records. 
This study provides a reference point for further 
surface shallow seismic reflection work in glacial 
terrain and reinforces the interpretation of the au- 
thors previous investigations in other parts of Min- 
nesota. (See also W88-08991) (Author’s abstract) 
W88-09021 


MONITORING COASTAL WATERS ENVI- 
RONMENTAL QUALITY: THE U.S. NATION- 
AL STATUS AND TRENDS PROGRAM, 

A. Robertson. 

IN: Status of the Nation’s Water Quality Informa- 
tion Activities. Proceedings of a meeting held May 
19-21, 1987, Charlottesville, VA. 1987. p 14-28, 4 
fig, 4 tab, 9 ref. 
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RESOURCES DATA—Field 7 


Network Design—Group 7A 


The National Status and Trends (NST) Program of 
the National Oceanic and Atmospheric Adminis- 
tration was initiated to make systematic observa- 
tions in carefully selected locations using meaning- 
ful indicators of coastal marine environmental con- 
ditions in order to detect changes in environmental 
quality. The NST Program is composed of six 
components: Benthic Surveillance, Mussel Watch, 
Specimen Bank, Methods Test and Evaluation, 
Historical Trend Assessment, and Quality Assur- 
ance. The first two of these provide actual meas- 
urements of concentrations of toxic chemicals in 
marine organisms and sediments and biological pa- 
rameters that reflect anthropogenic stress. The 
other four components are complementary, sup- 
porting projects to help improve and interpret the 
monitoring measurements. The Benthic Surveil- 
lance Project measures the concentrations of a 
large number of chlorinated synthetic organic 
compounds, polycyclic aromatic hydrocarbon 
compounds, and trace elements in bottom fish and 
in surficial sediments taken from the same sites. 
The same potentially toxic chemicals are measured 
in bivalves in the Mussel Watch Project. Prelimi- 
nary results from the Benthic Surveillance sam- 
pling in 1984 revealed that polychlorinated bi- 
phenyl! (PCBs) levels are greater near large cities, 
the natural variability of certain contaminants 
should be taken into consideration, and relatively 
high levels of fish disorders are associated with 
areas having high levels of PCBs, lead, and other 
contaminants. (See also W88-09039) (Geiger-PTT) 
W88-09041 


WATER QUALITY INFORMATION ACTIVI- 
TIES OF THE SOIL CONSERVATION SERV- 
ICE, 

G. L. Stem. 

IN: Status of the Nation’s Water Quality Informa- 
tion Activities. Proceedings of a meeting held May 
19-21, 1987, Charlottesville, VA. 1987. p 37-40. 
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A brief overview of water quality activities in the 
Soil Conservation Service (SCS) is given. The U. 
S. Department of Agriculture (USDA) and SCS 
have issued new policies on water quality which 
take into account pesticides and groundwater qual- 
ity. The Water Quality Act of 1987 involves the 
USDA and SCS in the nonpoint source initiatives 
resulting from the Clean Water Act Amendments. 
The Food Security Act of 1985 will have major 
water quality implications for the Great Lakes, 
Chesapeake Bay, and other areas as the provisions 
are implemented. Three important aspects of water 
quality data collection are discussed: use and anal- 
ysis, interagency coordination, and network analy- 
sis in water-quality data collection. SCS provides 
land-based information such as land use; land treat- 
ment; and land treatment impacts on erosion, sedi- 
ment delivery rates, and other similar information. 
There is a need for, and an interest in, interagency 
coordination among federal, state, and local agen- 
cies. Network analysis consists of assessment of the 
efficacy of a water quality network or an analysis 
of a water-quality data collection network. Net- 
work analysis is an important process which 
should be used in water quality data collection 
activities. (See also W88-09039) (Geiger-PTT) 
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WATER QUALITY INFORMATION ACTIVI- 
TIES OF THE GEOLOGICAL SURVEY, 

D. A. Rickert. 

IN: Status of the Nation’s Water Quality Informa- 
tion Activities. Proceedings of a meeting held May 
19-21, 1987, Charlottesville, VA. 1987. p 45-56. 
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Lead, Nitrates, Groundwater pollution, Water 
quality management, Heavy metals, Urban areas. 


The water quality information activities of the U. 
S. Geological Survey (USGS) involve national 
networks of sites where data are collected from 
surface or ground waters. The National Stream 
Quality Accounting Network (NASQAN) pro- 
vides a consistent description of the quality of the 
Nation’s surface water and determines whether 
water quality is deteriorating, unchanging, or im- 
roving. The National Hydrologic Bench-Mark 
Network defines the natural water quality of 
streams in basins where the land surface has not 
been altered by man. Concentrations of dissolved 
lead decreased significantly at a number of 
NASQAN stations from 1975 to 1985. Increases in 
nitrate were widespread during 1975 to 1985, and 
were attributed to an increase in the use of nitro- 
gen fertilizers and in atmospheric deposition of 
nitrogen. Levels of sulfates at NASQAN stations 
in general, decreased in the Northeast and in- 
creased throughout most of the rest of the nation. 
The USGS started formally collecting and publish- 
ing daily sediment data on a routine basis in the 
early 1940’s. The USGS as lead agency for deposi- 
tion monitoring in the National Acid Precipitation 
Assessment Program, is responsible for managing 
the National Trends Network (NTN). NTN col- 
lects samples weekly at 150 stations and monitors 
them for precipitation amount, specific conduct- 
ance, pH, and various elements and compounds. 
The USGS also conducts a Toxic Substances Hy- 
drology Program, a Nonpoint-Source Groundwat- 
et Studies Program, and an Urban Water Quality 
program. Other water quality activities of the 
USGS include the National Water Quality Assess- 
ment and numerous studies currently conducted in 
cooperation with State and other local agencies. 
(See also W88-09039) (Geiger-PTT) 
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W6800-035. May 1987. 75 p, 1 fig, 23 exhibits. 
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The Office of Groundwater Protection and the 
Office of Information Resources Management are 
jointly conducting an analysis of information needs 
of the U. S. Environmental Protection Agency’s 
(EPA) groundwater data management require- 
ments. This study defines a management frame- 
work and data utility that the EPA and states can 
use to store, share, and manipulate groundwater 
data to support better environmental decision- 
making, and to identify specific initiatives by 
which this framework can be implemented. 
Groundwater data management is growing more 
important and complex. Decision makers need im- 
proved capabilities in data access, data retrieval, 
and data analysis. Several alternative scenarios 
were identified for improving groundwater data 
management. In reviewing these options, the EPA 
and the Groundwater Data Requirements Analysis 
Policy Committee reached a consensus on several 
topics: investments in improved groundwater data 
management are necessary and justified, although 
improvements should be phased in over time to 
limit risk and minimize disruption; existing and 
proposed projects for improving groundwater data 
management must be carefully coordinated and 
managed to maximize their pay-off; new ground- 
water data standards and practices must be volun- 
tarily adopted by states, EPA Regions, and EPA 
program offices. It is recommended that EPA 


compliment its current efforts by pursuing the fol- 
lowing additional initiatives: establish a ground- 
water data standards work group; develop stand- 
ard record formats; improve STORET to store 
new water quality data; and hold data management 
conferences, presentations, and workshops. 
(Geiger-PTT) 
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State Univ. of New York Coll. at Geneseo. Dept. 
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The classical approaches to multimedia monitoring 
at hazardous waste sites are briefly reviewed, with 
examples from recent site investigations. The types 
of monitoring data that are most useful in risk 
assessments are discussed in terms of feasibility, 
costs, and time for acquisition. Required emphases 
for assessing hazardous dump sites and for deter- 
mining long-term habitability of a larger area are 
described. Special attention is directed to geo- 
physical techniques, biological monitoring, and 
providing more meaningful monitoring data for 
health assessments. The most commonly used geo- 
physical techniques are seismic refraction, ground 
penetrating radar, electrical conductivity, and 
magnetometer surveys. Efforts have also been initi- 
ated to instrument new sites with electrode systems 
for detecting leachate leakage through the liners of 
the sites. Another promising approach calls for 
combining laser-induced fluorescence to indicate 
pollutant contamination of an aqueous body, and in 
this case groundwater, with fiber optic techniques 
for entering the earth through very small diameter 
wells. A number of advanced methods for analyz- 
ing environmental samples in the laboratory are 
under investigation. Of particular relevance to the 
problems of hazardous wastes are the application 
of fused silica capillary columns in gas chromatog- 
raphy/mass spectrometry systems, Fourier trans- 
form infrared spectroscopy, and non-extractive 
multi-elemental analysis. Triple quadrupole mass 
spectrometry can provide rapid screening of com- 
plex mixtures for specific compounds. The types of 
biological methods that need to be carefully evalu- 
ated and, if appropriate, standardized for field use 
include laboratory screening tests, field survey 
methods, and monitoring techniques to detect spe- 
cific compounds in biological materials. (See also 
W88-09056) (Geiger-PTT) 
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In October 1985, Geraghty and Miller, Inc. was 
retained by Martin Marietta Energy Systems, Inc. 
to design and install monitor wells in the upper- 
most aquifer, in the vicinity of two surface im- 
| erro in accordance with EPA regulations 
for interim status. The two impoundments, K-1407- 
B and K-1407-C, are within the confines of the 
Oak Ridge Gaseous Diffusion Plant. K-1407-B re- 
ceives pH-neutralized discharge and is a settling 
pond for precipitates from neutralized metals, 
cleaning solutions, uranium decontamination solu- 
tions, and neutralized coal-pile runoff. K-1407-C is 
a settling pond for precipitates from mixed corro- 
sive and non-hazardous waste. Eleven screened 
wells were installed in the upper aquifer in the 
vicinity of the two impoundments. The details of 
well construction are described, and the geologic 
and hydrologic observations made during the drill- 
ing are summarized. Hydrogeologic observations 
from the test wells showed that the uppermost 
aquifer in the vicinity of the impoundments is 
comprised of unconsolidated weathered residuum 
of the underlying rock. Permeability of the upper- 
most aquifer is relatively low. This, in conjunction 
with the subdued topography of the area, suggests 
a slow rate of groundwater flow, probably in the 
range of feet per year. (Geiger-PTT) 
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HAZARDOUS WASTE: QUESTIONS AND 
ISSUES FROM THE FIELD, 

Environmental Protection Agency, Boston, MA. 
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USES OF ENVIRONMENTAL TESTING IN 
HUMAN HEALTH RISK ASSESSMENT, 
Centers for Disease Control, Atlanta, GA. 

C. W. Heath. 

IN: Environmental Sampling for Hazardous 
Wastes. American Chemical Society, Washington, 
DC. 1984. p 7-13, 1 tab, 6 ref. 
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The process of assessing environmental health risks 
is detailed. Factors contributing to the nature and 
degree of exposure are examined first. They in- 
clude characteristics of the toxic material, environ- 
mental pathways, and mechanisms operating in 
absorption and metabolism in the host. The biolog- 
ic effects resulting from such exposure are defined 
in relation to the amount of exposure, to humans 
and animal models. Information about exposure 
and biologic effect characteristics is interpreted in 
relation to predetermined definitions of biologic 
safety to establish acceptable risk levels. Once an 
acceptable ‘safe’ level of chemicals has been deter- 
mined for particular environmental media on exist- 
ing toxicologic arid epidemiologic data and on 
appropriate safety model criteria, accurate, repro- 
ducible, and economically feasible programs for 
measurement of environmental chemicals must be 
implemented. Environmental testing procedures at 
the Love Canal in New York and the surroundin 

homesites were detailed. (See also W88-09120 
(Wood-PTT) 
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ASSESSING CYANIDE CONTAMINATION 
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DC. 1984. p 15-26, 9 fig, 15 ref. 
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Cyanide contamination of the Spokane aquifer, 
Washington, was discovered in 1978 and attributed 
to an aluminum reduction facility located over the 
aquifer. During the aluminum production process 
cyanide is formed as a byproduct and adsorbed 
into the carbon cathode (potliner). When the pot- 
liner fails, usually after three years of operation, it 
was removed from the steel pot shell and deposited 
in an unprotected pile. Because of forthcoming 
state and federal regulations and problems revealed 
at other plants, the Company decided to drill test 
wells to determine if storage of waste materials at 
the plant site had resulted in environmental con- 
tamination and found high concentrations of cya- 
nide (300 ppm) and fluoride in the wells drilled 
around the disposal site. Existing wells used for 
drinking water, irrigation and livestock purposes 
outside the plant boundary contained total cyanide 
concentrations as high as 23 ppm. Immediate reme- 
dial actions taken by the company did not result in 
significant changes in cyanide levels in the ground- 
water by mid-1980, so more monitoring wells were 
drilled to define the situation better. Geohydrolo- 
gical studies, sampling agen and analytical 

roblems were detailed. The major technical prob- 
lem was the inability to define subsurface geohy- 
drologic conditions with the initial data. A lack of 
specific analytical techniques precluded meaning- 
ful environmental and risk assessments and the 
failure to include cyanide under the current drink- 
ing water standards or potliner waste under haz- 
ardous materials created confusion with regard to 
regulations. (See also W88-09120) (Wood-PTT) 
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The role played by statistics in environmental sam- 
pling, with emphasis on enumerative environmen- 
tal sampling studies, is explored. An enumerative 
study provides a basis for action directed to the 
pulation from which the samples were taken; 
iow or why the population was formed is not of 
primary interest. Examples of enumerative studies 
include testing of soil or wastes to define required 
cleanup, measuring emissions from process sources 
to identify those needing maintenance, and deter- 
mining locations of air monitoring stations to moni- 
tor pollutant levels. The use of statistics is dis- 
cussed for the various steps common to all envi- 
ronmental sampling studies including: statement of 
objectives; description of the study population; 
characteristics of the study population and meth- 
ods of measurement of those characteristics; state- 
ment of the required precision of results; design of 
the sampling study; and conduct of the sampling 
study. Several examples of sampling models are 
ony ma also W88-09120) (Wood-PTT) 
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Measurement data of uate quality are neces- 
sary if environmental problems are to be properly 
understood and effective actions taken to correct 
them. The general features of quality assurance 
programs for all of the measurement proc- 
ess, especially monitoring programs, are discussed. 
The analogy of monitoring operations to modern 
manufacturing operations involving a number of 
subcontractors or vendors of services is made and 
Oy pepe The monitoring program should estab- 
lish its own quality standards and ify minimum 
quality assurance practices that the vendor of serv- 
ices should follow. The monitoring program 
should also supply reference materials for the inter- 
calibration of the vendors and maintain control 
charts to monitor intercalibration and to detect any 
deviations from proficient performance. Only ex- 
perienced vendor laboratories, pre-qualified by ob- 
jective testing _—— should be used. Their 
maintenance of proficiency should be monitored 
throughout the program and their retention as 
vendors should be contingent on their ability to 
supply data of specified quality. Laboratories 
should not be paid for data of insufficient or un- 
documented quality. Monitoring program manage- 
ment must select and train candidates prior to their 
acceptance if an insufficient number of qualified 
vendors is not available. (See also W88-09120) 


(Wood- 
W88-09126 


NEW WAYS OF ASSESSING SPATIAL DISTRI- 
BUTIONS OF POLLUTANTS, 

Stanford Univ., CA. Aerosol Lab. 

A. G. Journel. 

IN: Environmental Sampling for Hazardous 
Wastes. American Chemical Society, Washington, 
DC. 1984. p 109-118, 3 fig, 10 ref. 


Descriptors: *Network design, Mi ge hs eg 
distribution, *Probability distribution, *Data inter- 
pretations, Pollutants, Mathematical studies, Math- 
ematical equations, Distribution, Statistical analy- 
sis, Conditional distribution, Decision making. 


In order to characterize the spatial distribution of 
pollution, knowledge at each location x within the 
site of the probability distribution of the unknown 
concentration p(x) would be ideal. These distribu- 
tions need to be conditional to the surrounding 
available information in terms of density, data con- 
figuration, and data values. Most traditional esti- 
mation techniques, including ordinary kriging, do 
not provide such probability distributions or ‘likeli- 
hood’ of the unknown values p(x). Use of these 
likelihood functions in the conditional distribution 
approach toward assessment of the spatial distribu- 
tion of pollutants was presented and a bg ae 
metric method for deriving these likelihood func- 
tions was proposed. In the conditional distribution 
coumech, for each node x of a grid, the whole 
likelihood function of the unknown value p(x) is 
a instead of a single estimated value. This 
ikelihood function allowed derivation of different 
estimates corresponding to different estimation cri- 
teria (loss functions), and provided data values- 
dependent confidence intervals. The likelihood 
function can also be used to assess the risks associ- 
ated with the decisions to clean or not. (See also 
W88-09120) (Wood-PTT) 
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Studies on the detection of excess levels of a 
common soil contaminant must include the sam- 
pling and measurement of a background region so 
that detection can be based on comparison of the 
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background measurements with measurements on 
the ae region. The statistical model used to 
t 





compar from two regions was 
detailed and the skew distribution found in back- 
ground measurements that were obtained from soil 
samples was discussed. Studies based on compari- 
son with background measurements that may have 
a skew distribution were presented and design of 
this type of study was discussed. The design was 
intended to insure that the model for the compari- 
son was valid and that the amount of skewness was 
minimized. Subsequently, a statistical method for 
the comparison of the background measurements 
with the largest of the measurements from the 
suspected region was presented. The method, 
which was based on the use of power transforma- 
tions to achieve normality, was original in that it 
took estimation of the transformation from the data 
into account. (See also W88-09120) (Wood-PTT) 
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A groundwater contamination problem related to 
losses of fuel oils that went unaddressed and unat- 
tended for a two-year period is discussed. The 
techniques and methodologies undertaken that en- 
abled the successful assessment and abatement of 
the problem is described. Impact of hydrocarbon 
loss is assessed, and field investigation, field testing 
results and data analysis are presented. Aquifer 
abatement methodology and product recovery 
program are also outlined. This case history shows 
that the deployment of technically sound means of 
pollution impact assessment, when coupled with 
‘hands on’ experience, does lead to successful con- 
tamination abatement. The abatement/recovery 
operations initiated by Groundwater Technology 
in 1983 have successfully stopped and reversed 
migration of the fugitive fuel. This activity also 
protects nearby water wells from possible hydro- 
carbon contamination. The product retrieval oper- 
ations were recovering 500 to 700 gallons/day of 
reusable fuel oil-type hydrocarbons. (See also 
W88-09129) (Friedmann-PTT) 
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This paper describes the hydrogeologic investiga- 
tion, remedial activities and recommendations of a 
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consultant brought in by the Pennsylvania Dept. of 
Environmental Soke to check the occurrence 
of volatile organic chemicals in the groundwater in 
the vicinity of the Richard M. Armstrong (RMA) 
Co. plant near Romansville, Pennsylvania. The 
chemicals were directly related to the accidental 
and incidental release to the ground surface of 
small but unknown quantities of. technical-grade 
trichloroethane used at this fabricating plant. As a 
result of an extensive groundwater quality sam- 
pling program, which included all homes directly 
surrounding the plant, as well as nearby homes on 
or near bedrock fracture traces intersecting the 
site, seven homes were identified as having total 
organic chemical concentrations greater than 100 
ppb, in excess of state standards. A total of 58 wells 
was sampled for this study. For the remedial action 
program, contaminated soil surrounding the RMA 
plant was identified and removed. A new monitor/ 
purge well was drilled to a depth of 348 feet near 
the highest contaminated soil area and at the inter- 
section of several fracture traces. Water treated by 
a carbon filtration system was pumped at least 
once a week from this well. It was recommended 
that monitoring at and around the site be continued 
on a monthly basis. (See also W88-09129) (Fried- 
mann- 
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This paper addresses some of the problems of the 
current EPA Resource Conservation and Recov- 
ery Act (RCRA) new-site groundwater qualit 

monitoring programs in providing public healt 

and environmental protection in association with 
hazardous waste disposal at RCRA-approved sites. 
The author concludes that the current EPA 
RCRA regulations governing the siting, operation, 
closure and post-closure of new hazardous waste 
disposal sites do not provide adequate provisions 
for long-term protection of public health and the 
environment for those living near or utilizing lands 
adjacent to hazardous waste disposal sites. One of 
the principal problems was the lack of provision 
for an adequate water-quality monitoring program 
for the groundwater near the sites. There was 
significant public health and environmental hazard 
associated with the burial of hazardous wastes 
containing components that tended to have a high 
mobility in groundwater systems and had signifi- 
cant potential toxicities below their analytical 
method detection limits. The author recommends 
that a tax-fee be placed on all hazardous wastes 
disposed of by land burial, the revenue from which 
would be used to support research devoted to 
improving analytical methods and aqueous envi- 
ronmental chemistry predictive capabilities for 
highly hazardous, high-mobility hazardous waste 
components. (See also W88-09129) (Friedmann- 
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Chemical monitoring of groundwater quality, in 
the vicinity of land disposal facilities accomplishes 
a wide range of objectives, including detection of 
contamination, generation of data for risk assess- 
ment, and generation of data for remedial engineer- 
i As the monitoring program proceeds throu 

a logical phased approach, additional data can 

developed to refine program design as needed for 
cost-effectiveness. For example, if the objective is 
definition of plume boundaries and extent, one 
should look for highly mobile waste constituents 
and indicators. Three potential monitoring param- 
eters are standard water-quality indicators such as 
pH, total gas chromatographic (GC) scans such as 
total volatile organics (TVO), and analysis of spe- 
cific waste consituents, such as chloride ion, trich- 
loroethylene, or chlorobenzene. A useful classifica- 
tion scheme could run from Class I (most mobile, 
chloride ion) to Class IV (least mobile, moderate to 
high molecular weight organics such as polychlori- 
nated biphenyls and chlorinated benzenes). The 
ability to predict and confirm relative chemical 
mobilities is essential to cost-effective selection of 
monitoring parameter selection and — 


rn ing also W88-09129) (Friedmann- 
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This paper describes use of the Bayesian decision 
theory as an approach to groundwater monitoring 
system design. The Bayesian approach to decision 
theory differs from more classical statistical ap- 
proaches in that it utilizes prior information and 
opinions or judgments of the analyst. An outline of 
such an approach to groundwater monitoring 
system design would include (1) definition of prob- 
lem and goal-setting; (2) analysis of project, with 
collection of available information and definition 
of uncertainties of the information, (3) develop- 
ment of stochastic properties of state variables, (4) 
definition and identification of the available alter- 
natives, including no action, (5) determination of 
the outcome of the various alternatives, (6) devel- 
opment of loss function for each alternative based 
on decision variables, and (7) calculating the ex- 
pected values of the utility function. The authors 
conclude from the methodology and the example 
presented in this paper (a site on Long Island, New 
York) that Bayesian decision theory provides a 
flexible method to address the above consider- 
ations. (See also W88-09129) (Friedmann-PTT) 
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In environmental or geochemical measurements, 
determinate errors are those that are constant or 
systematic. They directly influence the accuracy of 
the sampled mean result as an estimated of the 
presumed true value. They contribute to inaccu- 
rate or biased results and may significantly distort 
the geochemical picture drawn from a water 
chemistry data set. This paper discusses some gen- 
eral recommendations for the control of determi- 
nate sources of error in chemical measurements of 
groundwater geochemistry. Included are examples 
of sampling and analytical pitfalls that should be 
avoided in efforts to obtain high-quality monitor- 
ing information. Recommendations cover well 
siting and construction, selection of appropriated 
materials for well casing, screen or sampling de- 
vices, identification of analytes of interest, sam- 
pling protocol, well development techniques and 
flushing prior to sampling. (See also W88-09129) 
(Friedmann- 
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Approaches to obtaining accurate analytical data 
in laboratory studies of groundwater are discussed. 
The two issues confronting hydrologists are (1) the 
degree to which the data represents what is being 
monitored and (2) The accuracy of the data. 
During the data generation stage, the hydrologist 
can influence the quality of laboratory analytical 
data through: (1) selecting a laboratory that can 


’ provide the quality of data required by the moni- 


toring program, (2) providing the chemist with 
information on the matrices of the submitted sam- 
ples, (3) independently assessing the quality of the 
reported data through the use of a general method, 
in the case of major ion analyses, or a specific 
constituent method, and (4) developing a contract 
with the laboratory that specifies, among other 
things, acceptable accuracy and precision ranges. 
(See also W88-09129) (Friedmann-PTT) 
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Inaccurate water quality data were discovered on 
five ground-water projects involving organic con- 
taminants 1982. The inaccurate data would have 
led to false conclusions about the type, degree and 
extent of groundwater contamination. In most 
cases, the inaccuracies were traced to problems 
with the standard analytical methods used by the 
commercial laboratories. This paper discusses 
sources of inaccurate data, reasons for inaccurate 
laboratory data and techniques available to avoid, 
detect and occasionally correct inaccurate water 
quality data in organic groundwater contamination 
studies. Also covered are the problems that have 





been encountered with the analysis of total organic 
halogen (TOX), which led to perhaps the most 
serious case of inaccurate data in organically con- 
taminated groundwater samples to date. Water 
quality data can be inaccurate because of the inex- 
perience of the laboratory to deal with unusual 
samples, or the inaccuracy can result from the 
inability of standard analytical methods to handle 
the interferences in the Somos enriched water 
samples. Data from phenol, TOX, methylene chlo- 
ride, oil and grease and many other constituents 
have either been found to be inaccurate or subject 
to misinterpretation. The selection of the best 
qualified laboratory, careful investigations into the 
validity of critical water quality data and cautious 
treatment of the data because of their uncertainty 
are the best approaches toward dealing with possi- 
bly inaccurate water quality data. (See also W88- 
09129) (Friedmann-PTT) 
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Geophysical techniques can be an aid in the delin- 
eation of ground-water contamination. This paper 
examines three short case histories in which such 
techniques were employed (an industrial site in 
New Jersey, an industrial disposal site in New 
Hampshire, and Hudson Municipal Landfill, New 
Hampshire). Care must be taken to select an appro- 
priate technique for existing geologic conditions. 
Under the right conditions, electrical resistivity 
depth soundings can be used to detect and delin- 
eate areas of contaminated ground water. Seismic 
refraction is often effective for measuring the 
depth of the water table and depth of bedrock. 
Gravity surveys are useful for mapping the config- 
uration of the buried bedrock surface. A number of 
other geophysical techniques are available and 
useful in many specific situations. (See also W88- 
09129) (Friedmann-PTT) 
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This paper covers ground-water well construction 
specifications and safety procedures and is based 
upon the author’s prior experience as employees of 
an EPA contractor responsible for the drilling and 
installation of ground-water monitoring wells in 
areas contaminated by hazardous waste. Chemical 
as well as major weather-related site hazards are 
covered, as well as proper use of protective equip- 
ment and safe drilling management. Drilling and 
installation of ground-water monitoring wells on 
us waste sites requires well-defined con- 
struction specifications based on background data 
gathering of site characteristics, including past and 
present uses, waste characterization, site to- 
pography, site mapping, site hydrogeology and 
ealth risk assessment information. This back- 
ground data gathering should be conducted in 
order to determine the most cost-effective and safe 
design of a proj und-water monitoring 
well network. authors recommend that a 
strong emphasis be placed on driller safety, includ- 
ing a health risk assessment, safety precautions and 
planning, health and safety training, medical 
screening, proper use of protective equipment and 
proper — decontamination procedures. 
(See also W88-09129) (Friedmann-PTT) 
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This paper emphasizes the inherent difficulties in 
characterizing in situ groundwater quality and de- 
tecting contaminants in clay-rich strata, and it pro- 
poses methods for their resolution. Groundwater 
conditions in clay-rich strata can present serious 
monitoring problems. Low well yields and aniso- 
tropic hydraulic properties can complicate pump- 
ing tests and water quality sampling. The use of 
submersible pumps is advisable for water quality 
sampling, but low withdrawal rates should be an- 
ticipated. The quality of in situ ground water may 
vary substantially and systematically in both a lat- 
eral and horizontal direction. In order to effective- 
ly monitor contaminant sources in clay-rich strata, 
an intensive well sampling program should be used 
to define the areal distribution of ground-water 
quality. In addition to locating monitoring wells 
close to a potential contaminant source, a few 
more wells should be spaced in a wiser grid that 
has been sited with respect to local recharge and 
discharge zones. This well grid will permit ma 
ping of areal patterns of chemical ule in the in 
situ ground water and enhance the detection of 
contaminants. Additional insight can be gained by 
analyzing chemical trends in the in situ ground 
water and comparing them to regional ground 
water trends. The well volume approach to sample 
collection should generally be avoided in view of 
the characteristically low yields of clayey strata. 
However, a sampling procedure that is based on 
the measurement of selected parameters at the well 
discharge prior to sample collection should 
produce representative samples. (See also W88- 
09129) (Friedmann-PTT) 
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The major contributing factor to the complexity of 
designing groundwater monitoring systems in flu- 
vial deposits is that the sediments consist generally 
of interbedded layers of sand, silt and clay, with 
lenses of coarse sand or gravel (buried stream 
channel deposits). In this paper, the authors utilize 
a two-dimensional, finite difference ‘random walk’ 
solute transport model of Prickett and others to 
simulate the migration of a conservative tracer in 
several hypothetical hydrostratigraphic settings. 
The purpose of the model is to illustrate the char- 
acteristics of contaminant migration through an 
aquifer with a single, fully penetrating stream 
channel. The results of the modeling and the case 
history discussed show that contaminants may mi- 
grate preferentially around monitor wells located 
immediately downgradient of the contaminant 
source. Awareness on the part of investigating 
hydrogeologists as to the existence of buried 
stream channels is critical to optimal monitor well 
field design and correct interpretation of the result- 
ing water-quality data. Surface geophysical meth- 
ods (primarily resistivity) may assist in the delinea- 
tion of such channels if contamination already 
exists. If appropriate hydrogeologic conditions 
exist as a contaminated site, a resistivity survey 
may delineate plumes sufficiently that monitor well 
fields can be designed on the basis os the survey 
results. (See also W88-09129) (Friedmann-PTT) 
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This paper reports on a portion of a study to 
evaluate two surface geophysical techniques, elec- 
tromagnetics (EM) and resistivity, over a known 
contaminant plume. Because of the high organic 
content of the plume, a portable organic vapor 
analyzer (OVA) was employed in the field to 
provide semi-quantitative measurements of hydro- 
carbon concentrations for rapid verification and 
correlation to the geophysical results. The geo- 
physical profile data revealed that a highly con- 
ductive ground-water plume of about 500 meters 
width had migrated over 1.5 miles downgradient 
form its source, apparently along alluvial channels 
of very permeable gravel and sand. OVA/gas 
chromatography determinations showed that ben- 
zene was present and suggested that the hydrocar- 
bon component had followed very closely the 
electrolyte-rich ground-water component. The 
greatest hydrocarbon concentrations were meas- 
ured at the greatest conductivity values and were 
detected as far as the extreme edges of the conduc- 
tive plume. Using these results, additional surveys 
and monitoring well were being installed to pro- 
vide a more detailed spatial representation and 
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chemical analysis of the system. (See also W88- 
09129) (Friedmann-PTT) 
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These two case histories describe the testing of 
individual aquifers with dual-completed wells and 
the utilization of a packer-pump system that al- 
lowed the isolation and monitoring of the aquifer 
not being pumped. While these two case histories 
are similar in the sense that multiple aquifers were 
individually tested with a packer-pump system in 
dual-completed wells, they are dissimilar because 
the first case study involved the testing from exist- 
ing exploration holes while the second case study 
included the design of the test wells and observa- 
tion hole clusters for that specific testing program. 

comparison of the two case histories indicates 
that the pneumatic packer-pump system appears to 
be extremely flexible and adaptable to both open 
small-diameter, exploration-type holes not specifi- 
cally designed for individual aquifer testing and 
also to wells more specifically desi; for that 
type of testing. One of the drawbacks in multiple 
aquifer testing is that unless the individual aquifers 
are fairly similar in their capabilities (within a 
specified range of yield), more than one size of 
pump will have to be provided and adapted to the 
pneumatic packer system. It was felt, however, 
that this system can be adapted to multiple aquifer 
situations where more than two aquifers exist and a 
string of pneumatic packers separating and moni- 
toring of all individual aquifers can be achieved. 
(See also W88-09129) (Friedmann-PTT) 
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Drilling procedures were developed for the instal- 
lation of clustered monitoring wells in a multi- 


layered fractured rock aquifer to identify and iso- 
late the primary water-bearing fractures. The pro- 
gram included the installation of over 150 wells in 
the Lockport Formation, Niagara Falls, New 
York. This program includes rock coring, reaming, 
grouting of double well casings, hydrotesting, 
packer testing, and well development. The bed- 
rock is composed of 150 feet of dolomite which 
has seven water-bearing fractures. Monitoring 
wells are cored sequentially from shallowest to 
deepest. Grouted-in-place carbon steel casings are 
used to isolate each water-bearing zone pre- 
vent cross-contamination. Grout seals are com- 
posed of a mixture of cement/bentonite and set- 
time accelerator in a mixture which provides suffi- 
cient compressive — and shrinkage proper- 
ties. Grout seals are hydrotested to a permeability 
of 0.00001 cm/sec. Water-bearing fractures are 
identified by drill water loss, visual core observa- 
tions or single packer test. Wells with a permeabil- 
ity of less than 0.0001 cm/sec are not considered 
water-bearing. Well clusters require ges yo 
30 days to complete and to 25,000 gallons of drill 
water is lost. Well development included pumping 
until clear or until three wells volumes were re- 
moved, whichever was greater. Simulating well 
development using Random-Walk indicates that 
after waiting 7 days after well cluster completion, 
all drilling fluid is beyond the influence of the well 
during development. Based on 8 quarters of chem- 
istry and water level data, these drilling proce- 
dures have effectively identified and isolated the 
water-bearing zones in the bedrock: Inconsisten- 
cies related to drilling have been identified in the 
database. Wells with inconsistencies have been re- 
moved from the monitoring pro; . Additional 
protocols being investigated include grout bond 
determination and long-term maintenance. (See 
also W88-09283) (Author’s abstract) 
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Many of the guidelines for monitoring groundwat- 
er quality have been developed based on experi- 
ences in humid areas of the eastern U.S. Attempts 
are now being made to apply many of these guide- 
lines at a number of sites in the southwest. Many 
pollution sites in the southwest are underlain by 
alluvial aquifers in arid settings. Commonly, the 
alluvium is thousands of feet thick, Depth to water 
often exceeds one hundred feet, and there are large 
seasonal and long-term water-level fluctuations. 
Precipitation often averages less than twelve 
inches per year, and there is usually a lack of direct 
recharge from this source. Instead, most recharge 
is associated with man’s activities, such as irriga- 
tion. The layered nature of the alluvium plays a 
key part in pollutant movement. Coarse-grained 
alluvial strata, particularly stream channel deposits, 
frequently serve as conduits for the relatively rapid 
transport of pollutants through the aquifer. Plumes 
in the southwest are often large, comprising thou- 
sands or tens of thousands of acre-feet of water. 
This a monitoring because of the large 
volume of groundwater that must be defined. The 
relatively great depth to water in arid lands man- 
dates the use of certain drilling and sampling meth- 
ods. In addition, the large water-level fluctuations 
make it difficult to monitor the groundwater near 
the water table. Fine-grained strata often act as 
confining beds between the permeable strata, and 
vertical a becomes a key factor in eval- 
uating the threat of a source to deeper public- 
supply wells. A substantial amount of experience 
has been gained at hundreds of monitoring sites in 
arid lands in recent years. This experience indicates 


that many of the guidelines proposed by humid 
area investigators are by igo at many sites in 
the arid southwest. (See also W88-09283) (Author’s 
abstract) 
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A study was recently conducted of ten hazardous- 
waste facilities in Illinois to determine the evolu- 
tion and current adequacy of their monitoring net- 
works. The facilities included landfills, surface im- 
poundments, land lication sites, and under- 
ground tank storage facilities. The study disclosed 
that the original design for the monitoring network 
at each of the ten sites was inadequate. In one case, 
a large landfill, the network consisted of only three 
monitoring wells, all of which later proved to be 
upgradient of the facility and, in addition, were 
finished in shallow sand lenses that were typically 
dry. Over the years, monitoring networks at each 
facility have improved to the point where most 
monitoring wells now appear to be located in the 
correct geologic units corresponding to the most 
probable flow path for contaminants. Several mon- 
itoring wells from earlier network designs have 
had to be replaced at some sites due to improper 
location or well construction techniques. Although 
the monitoring systems at these sites have all been 
refined within the past three years, only one of the 
facilities used geophysical techniques, and only 
two used computer models to aid in the design of 
their groundwater monitoring networks. Several 
recommendations have resulted from this study: (1) 
thorough hydrogeologic studies are necessary 
before an adequate monitoring program can be 
established, (2) the design of a monitoring network 
should not be determined a priori, rather it should 
reflect information gathered in hydrogelogic stud- 
ies as well as any chaines that may occur during 
the life of the facility, (3) regulations for the design 
of groundwater monitoring programs should allow 
for each site to be considered individually, and (4) 
additional techniques, such as groundwater model- 
ing and secphysical methods, should be used 
where possible to assist in network design. (See 
also W88-09283) (Author’s abstract) 

W88-09292 


DESIGN OF A pe ent NETWORK TO 


CONTAM: 
PIEDMONT OF NORTH CAROLINA, 
Geological Survey, Raleigh, NC. Water Resources 
Div. 


D. A. Harned. 

IN: Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. Columbus, Ohio. May 
19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 120-137. 4 fig, 14 ref. 


Descriptors: *North Carolina, *Piedmont, *Moni- 
toring wells, *Network design, *Groundwater 
monitoring, *Path of pollutants, *Water quality, 
*Geohydrology, Hydrology, Aquifers, Ground- 
water management, Solute transport, Design crite- 
tia, Geologic fractures, Regolith, Land use, 
Streams, Groundwater. 





The U.S. Geological Survey is investigating the 
relation of groundwater quality and land use in the 
combined regolith and fractured rock groundwater 
system of the North Carolina Piedmont. The study 
provides a description of the flow system, review 
of available data, and hypothesis formulation used 
to determine a water-quality monitoring network 
design for detailed study of selected areas. There 
are two principal hypotheses to be tested during 
the study: (1) the amount and type of groundwater 
contamination in the system can be related to land 
use, and (2) the transition zone between bedrock 
and regolith, when present, serves as a: primary 
transmitter of groundwater and dissolved contami- 
nants. The water-quality monitoring network 
design covers basins with five land uses in North 
Carolina. Monitoring of basins containing old in- 
dustrial, new industrial, downtown urban, residen- 
tial in Mecklenburg County, and agricultural land 
uses in Guilford County, will help define the rela- 
tion of groundwater quality to land use. Water 
samples will be collected from a network of wells 
augered into the top of the saturated zone. Sam- 
pling wells open to different depths in the regolith 
and fractured rock system will help test the hy- 
pothesis that the transition zone is a primary — 
mitter of contaminated groundwater. apo. 
streams during base flow will accom 
of wells. (See also W88-09283) (Aut! 
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PP sor monitoring of saltwater intrusion areas is 

uired to manage the extent of contamination. 

Differential pressure measurements in continuously 
screened wells can be used to map spatial and 
temporal groundwater chemical-quality variations 
in these affected stream/aquifer systems and to 
complement other hydrologic data such as stream- 
flow, groundwater levels, and bottom-hole pres- 
sures. This technique is being used to monitor 
saltwater intrusion in a stream/aquifer system in 
central Kansas. Fresh and saline groundwaters are 
separated by a sharp interface or transition zone 
depending on the local hydrodynamic conditions. 
The position of the sharp interface or transition 
zone varies with river stage. Groundwater sample 
densities range from 67.58 Ib/cu ft (1.083 gm/cu 
cm; which is equivalent to 120,000 ppm TDS) to 
62.37 Ib/cu ft (1.000 gm/cu cm; which is equiva- 
lent to less than 600 ppm TDS). Pressure differen- 
tials are measured at 3-ft intervals from the bottom 
of the aquifer to the water table in a network of 
continuously screened wells and are used to calcu- 
late the average groundwater density of the meas- 
urement interval. A smooth curve drawn through 
the points shows the variation of groundwater 
density with depth in the alluvial aquifer. The 
calculated densities closely agree with densities of 
groundwater samples taken from piezometers 
screened at various levels in the alluvial aquifer. 
The distributions of total dissolved solids or chlo- 
ride concentrations can be inferred, knowing the 
exact relationship between density and these pa- 
rameters. (See also W88-09283) (Author’s abstract) 
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Groundwater modeling can serve as a valuable 
interpretive tool in the design of monitoring net- 
works. This is a case history of such an 
application at New Brighton and Arden Hills, Min- 
nesota where the | and regional groundwater 
systems are contaminated by volatile organic com- 
pounds (VOCs), primarily 1,1,2-trichloroethylene 
PrCE). Within an = ximately 30 square mile 
area, a preliminary EPA study inventoried more 
than 400 potential sources that may have contribut- 
ed to the observed groundwater contamination. 
The objectives of the Phase I remedial investiga- 
tion included defining the horizontal and vertical 
extent of the contaminant plume and providing a 
preliminary identification of significant sources of 
contamination within the study area. (See also 
W88-09283) (Author’s abstract) 
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A groundwater quality study in north-central 
Oklahoma (Stillwater) is described as an example 
of variable sampling results. The study collects 
data from 21 shallow wells that lie in an area of 
only about 7000 square feet. The wells tap an 
alluvium-weathered shale hydrologic unit that con- 
sists largely of silt and clay. The water level ranges 
between about 5.5 and 11.5 feet below land sur- 
face. Of the 21 wells, no two have ever had the 
same chemical quality and only rarely were the 
water levels the same during the nine months of 
monitoring. On a scale of months, there is little or 
no relation between water level and concentration 
in a single well. Nitrate concentrations can in- 
crease fourfold within two days following a rain 
and decrease to less than half the pre-rain concen- 
tration within another 48 hours. One normally 
would not expect such rapid changes in ground- 
water quality, particularly when the soil-moisture 
content is far below field capacity. Neither would 
one expect such a wide range in chemical constitu- 
ents within only a few inches vertically and a few 
tens of feet laterally. The impact on groundwater 
monitoring is discussed. (See also W88-09283) (Au- 
thor’s abstract) 
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The use of liners at landfill sites has posed a 
significant technical problem to the effective moni- 
toring of groundwater beneath the landfill without 
decreasing the integrity of the liner. At the Keele 
Valley Landfill site, north of Toronto, Ontario, a 
former 245 acre sand and gravel pit is being lined 
with a 4 ft thick clay till liner. In addition to 
groundwater monitoring around the site, a liner 
performance monitoring program was initiated to 
ensure groundwater protection. As part of this 
program, sixty sub-liner water samplers were in- 
stalled in the aquifer below the 66 acre Stage 1 
area and covered by the liner. The samplers were 
grouped in six nests and spaced at 4 ft vertical 
intervals. Outlet tubing from the samplers runs 
horizontally beneath the liner along the floor of 
the pit and up the pit side slope to a monitorin 
building beside the pit at the margin of the landfill. 
The outlet tubing from the samplers does not pass 
through the liner. Groundwater samples have been 
collected since January 1984 from tubing up to 
1400 ft in length over an elevation change of 
between 92 ft and 130 ft. Two types of commer- 
cially available samplers were used; a bladder type 
and a gas-drive type. Sampling results indicated 
the presence of a contaminant plume attributed to 
an unlined landfill directly upgradient of the pres- 
ence site. The installation and operation of the sub- 
liner samplers at the Keele Valley site represents a 
significant and innovative technical achievement in 
groundwater monitoring. (See also W88-09283) 
(Author’s abstract) 
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Detection monitoring well networks are designed 
to give the earliest possible indication that a waste 
containment facility has failed to contain the waste. 
Long screen lengths in monitoring wells, because 
they are open to a wide vertical extent of the 
aquifer, provide the greatest sensitivity and the 
most comprehensive scope of monitoring. Long 
screen monitoring wells are also the most economi- 
cal to construct, and also, in terms of the analytical 
costs, are the most economical to operate in a 
detection monitoring well network. To meet these 
design objectives, a monitoring well should be 
transparent and in complete hydraulic commuini- 
cation with the aquifer. Detection monitoring 
wells with long screen lengths come the closest to 
this ideal condition of being transparent within the 
aquifer flow system. Detection monitoring net- 
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works are not intended to define the rate of move- 
ment or exact flow path of the contaminant. The 
designer can utilize long screen lengths or long 
open bedrock bore lengths to achieve a construc- 
tion of a monitoring well metwork that is sensitive 
in terms of providing the earliest detection, com- 
prehensive in terms of monitoring all flow paths, 
and economical in terms of construction costs and 
analytical costs. (See also W88-09283) Alexander- 


PTT) 
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Considerable controversy exists as to what is an 
adequate screen length for a groundwater monitor- 
ing well. An important aspect of any groundwater 
contamination study is obtaining representative 
samples from specific points within the groundwat- 
er flow system. The rationale involved in selecting 
and placement of monitoring well screen length is 
addressed and an argument is presented for short 
screen lengths. Many factors influence the length 
of well screen used in monitoring wells, including 
hydraulic conductivities of underlying geologic 
units, the rate and direction of groundwater flow, 
piezometric surface charges, and contaminant 
characteristics. Because all these factors vary in 
real monitoring situtations, short well screen 


lengths give a more precise picture. (See also W88- 
09283) (Alexander-PTT) 
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A major concern at all hazardous waste disposal 
sites - abandoned, active, or planned - is potential 
pollution of the underlying groundwater system. 
Current federal regulations require both ground- 
water monitoring and vadose zone sampling at 
land treatment installations. This book is a compen- 
dium of monitoring techniques from which the 
user may select a method to develop a vadose zone 
monitoring program. More than 70 different sam- 
pling and nonsampling vadose zone monitoring 
techniques are described in terms of their advan- 
tages and disadvantages. Each of the methods is 
described according to physical, chemical, geolog- 
ic, topographic, hydrologic, and climatic con- 


straints. The monitoring techniques are categorized 
for premonitoring, active, and postclosure site as- 
sessments. Waste disposal methods are categorized 
for piles, landfills, impoundments, and land treat- 
ment. Conceptual vadose zone monitoring ap- 
proaches are suggested for specific waste disposal 
method categories. (Lantz-PTI y 
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nia, October 7, 1981. ASTM Special Technical 
Publication 823, 1983. p 3-9, 3 tab, 26 ref. 
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The spatial and temporal distribution of precipita- 
tion as well as its quantity is highly variable. The 
coefficient of variation is a function of total annual 
amount. The smaller the total precipitation, the 
greater the variability. Sampling procedures are 
very deficient. The small orifices of gages cause 
sizeable errors. Differences in amounts collected 
even by closely spaced gages can be very large, 
especially in summer. Time series of neighboring 
gages as little as 5 km apart may have correlations 
< 0.5. In rolling and mountainous terrain differ- 
ences in single rain events can be tremendous. This 
will affect the dilution of aerosols that are washed 
out. Essential eters are generally not meas- 
ured. Principal among these are drop or flake 
diameters. These will affect both the dilution of the 
nuclei material and the efficiency of washout of 
aerosols. The number and nature of the cloud 
condensation nuclei are only observed in special 
projects. os. sizes will change during single rain 
events, and the washout process will be strongly 
affected by the duration of precipitation events. 
Very few records exist of electrical charges on 
precipitation elements. These may have a fairly 
substantial influence on aerosol collection. All of 
these characteristics have an influence on precipi- 
tation chemistry. They will affect the choice of 
sampling equipment and the sampling frequency. 
Notable differences exist between liquid and frozen 
precipitation, and information must be available 
about various forms of precipitation for proper 
interpretation. The chemical nature of the conden- 
sation nuclei for cloud formation, ultimately 
ending up in liquid rain, is different from the 
freezing nuclei involved in solid precipitation. And 
in many instances rain may start out as snow, 
melting on its way down. In all instances, what- 
ever chemical material is dissolved or suspended in 
precipitation is a mixture of both the nuclei neces- 
sary for condensation or sublimation and aerosol 
washed out below the cloud level, and gases incor- 
porated into precipitation either in or below the 
cloud. The possibility of further chemical action 
among various components of advective and inter- 
cepted material makes it advisable to do any analy- 
sis as promptly as possible, preferably during the 
precipitation event. (See also W88-09387) (Au- 
thor’s abstract) 
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Chemical measurements from hourly sequential 
precipitation samples and simultaneous meteoro- 
logical measurements and observations were ana- 
lyzed to discover relationships between chemical 
species, to infer atmospheric mechanisms, to relate 
precipitation chemistry to meteorological events 
and conditions, and identify probable pollutant 
source regions. Analytical methods that can be 
applied to short-period samples, but usually not to 
event, weekly, or monthly samples, are described 
and illustrated. Changes in concentrations of chem- 
ical species during precipitation events can be doc- 
umented and used to infer atmospheric processes. 
These changes can be related also to meteorologi- 
cal conditions such as changes in rainfall rate and 
wind direction or to frontal passages. Source direc- 
tions and probable source regions can be located 
by wind direction and trajectory anal Means 
of many samples taken under similar conditions 
can document relationships between meteorologi- 
cal conditions, concentrations in precipitation, and 
amounts of wet deposition. (See also W88-09387) 
(Author’s abstract) 
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Data comparability is a stated or implied goal of a 
number of networks (for example, the Utility Acid 
Precipitation Study Program (UAPSP)). This con- 
cept is important if a research objective such as the 
national objective on precipitation chemistry moni- 
toring is to be met using the combination of all the 
existing precipitation chemistry monitoring net- 
works in North America. An analysis of the defini- 
tion of data comparability shows that two steps are 
involved in ee data comparability of two 
data sets: (1) to judge the adequacy of the data sets 
toward accomplishing the objective; and (2) to 
determine the uncertainty of each data set and that 
of the combined data set. Two methods are de- 
scribed to improve data comparability: The two 
methods can be represented by: (1) the responsibil- 
ities of the data gatherer; and (2) the responsibil- 
ities of the data analyst. In applying these methods 
toward meeting an example objective, it is shown 
that implementing and reporting quality control/ 
quality assurance on the part of the data gatherers 
(that is, network operators) is the key stumbling 
block in the data analyst’s attempts to determine 
the degree of data comparability. The UAPSP 
network is described, and the efforts to improve 
data comparability are discussed. The UAPSP has 
implemented both internal quality control and in- 
dependent quality assurance to meet its responsibil- 
ities as a data gatherer. The UAPSP also spon- 
sored a workshop in August 1982 to promote 
discussion of ways to improve data comparability 
among the networks in the future. (See also W88- 
09387) (Author’s abstract) 
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The Increasing concern regarding the quality of 
precipitation falling on the United States resulted 
in the formation of the National Atmospheric Dep- 
osition Program (NADP) in 1978. The first phase 
of the program, which was the development of a 
nationwide monitoring network, was > 
July 1978 by the North Central Region of the State 
Agricultural Experiment Stations. Currently, 90 
sites across the country are participating in the 
collection of wet and dry deposition samples that 
are sent to a Central Analytical Laboratory (CAL) 
located at the Illinois State Water Survey. Site 
operators are required to determine pH and specif- 
ic conductance before shipping samples to the 
CAL. Upon arrival, samples are analyzed for 
eleven parameters that include pH and specific 
conductance. To ensure reliable analytical results 
both at the field sites and at the CAL, a quality 
assurance program has evolved that includes inter- 
site comparisons for pH and specific conductance, 
computer verification of all analytical results, plus 
the extensive use of ‘blind’ samples. Details of the 
internal controls used at the CAL are documented 
with supporting data from the first three years of 
network operations. (See also W88-09387) (Au- 
thor’s abstract) 
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With the increasing awareness of the effects on the 
environment of air pollution, the measurement of 
the various contributing processes has grown in 
importance. This paper looks at the monitoring of 
one of these processes, that of wet deposition 
caused by precipitation. In the design of a monitor- 
ing network measuring the quality of precipitation, 
there are five general factors to be considered for 
data quality: network objectives, network design, 
operations, chemical and data analyses, data prod- 
ucts, and quality assurance. A continuous evalua- 
tion of all aspects of the network must be undertak- 
en to ensure the quality of the data. The Canadian 
Network for Sampling Precipitation is used as an 
example. (See also W88-09387) (Author’s abstract) 
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The objective of environmental sampling is to take 
representative samples of a heterogeneous and 
changing locality in order to analyze for constitu- 
ents that constitute a very tiny fraction of each 
sample (often at or below the parts per billion 
level). The matrix is often very complex, thereby 
facilitating analytical interferences such as masking 
and false positive tests. Other interferences can be 
pat mad during transport and preservation of 
the sample. This book aims to ensure consideration 
of the many variables and special techniques that 
are needed to plan and execute reliable sampling 
activities. Chapters cover the following: overview 
of the sampling process; sampling for tests of hy- 
potheses when data are correlated in space and 
time; nonparametric geostatistics for risk and addi- 
tional sampling assessment; geostatistical approach- 
es.to design and sampling regimes; expert systems 
as aids in defining quality assurance and quality 
control sampling requirements; defining the accu- 
racy, precision, and confidence limits of sample 
data; defining control sites and blank sample needs; 
assessing sampling and controlling sample contami- 
nation; storage and preservation of environmental 
samples; evaluating and presenting quality assur- 
ance sampling data; the impact of sampling varia- 
bility on planning and confidence levels in water 
sampling; assessment of measurement uncertainty 
(heteroscedastic error components); modern sam- 
pling equipment; preservation techniques for or- 
ganic and inorganic compounds in water samples; 
sampling groundwater monitoring wells; sampling 
surface and industrial waters; groundwater sam- 
pling; ‘air quality sampling; sampling for organic 
compounds; quantifying dry deposition; quality 
control in stationary source sampling; sample vari- 
ability in the biota; sample size in relation to qual- 
ity assurance and quality control; composite sam- 
pling for environmental monitoring; preservation 
of biotic samples; sampling solids, sludges, and 
liquid wastes; and special considerations in sam- 
pling and analysis of hazardous and industrial 
wastes. (Cassar-PTT) 
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Controls and blanks are essential for experimental 
studies. A blank refers to an analytical procedure, 
whereas a control relates to a specific type of 
sample, that of the environment or of a population, 
against which the results of a procedure are 
judged. Types of blanks and their uses are as 
follows: (1) field blank--estimates incidental or ac- 
cidental contamination of sample during collection; 
(2) transport blank--estimates sample contamina- 
tion from the container and preservative used in 
transport and storage; (3) sample preparation 
blank--compensates for stirring, mixing, blending, 
or subsampling; (4) matrix blank--determines pres- 
ence of analyte in matrix when the sample matrix is 
not distilled and deionized water; and (5) reagent 
blank--usually distilled and deionized water. Con- 
trol samples are of two types: those used in quality 
control (laboratory control standard and matrix 
control) and those used to determine whether or 
not a factor of interest is present in a population 
under study but not in the control (local control 
site, area control site, national controls, and back- 
ground sites). (See also W88-09415) (Cassar-PTT) 
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Guid for ing a plan to composite envi- 
ronmental or biological samples is provided in the 
form of models, equations, tables and criteria. 
Composite sampling proced can i sensi- 
tivity, reduce sampling variance, and dramatically 
reduce analytical costs, depending on the exact 
nature of the samples, the analytical method, and 
the objectives of the study. The process of taking 
random grab samples and individually analyzing 
each sample for elements, compounds, and orga- 
nisms of concern is very common in environmen- 
tal, biological, and other monitoring programs. 
However, the process of combining aliquots from 
separate samples and analyzing this pooled sample 
is sometimes beneficial. The researcher must con- 
sider detection limits, probability of analytic occur- 
rence, criterion level, sample size, aliquot size, 
analyte stability, the number of samples, analysis 
cost, sampling cost, monetary resources, biological 
interactions, chemical interactions, and other fac- 
tors in order to make a wise decision of whether to 
composite or not, and how many sample aliquots 
to composite. (See also W88-09415) (Author’s ab- 
stract) 
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Potential exposure to financial liability for the re- 
mediation of groundwater contamination has been 
of concern in recent years to financial institutions, 
property owners, and potential purchasers of real 
estate. This potential exposure has been addressed 
in many instances by the performance of environ- 
mental site assessments of properties, which have 
included groundwater sampling and analysis for 
the presence of contamination. The wide range of 
approaches to environmental assessments and the 
disparity of conclusions drawn by environmental 
professionals, suggest the need for a standardized 
system to rate the severity of detected groundwat- 
er contamination. Two hundred sixty sites in the 
northern New England area were examined. In 
instances where groundwater contamination was 
detected, the sites were ranked subjectively for 
severity. These rankings were then compared with 
the semi-quantitative ranking obtained from the 
application of a standardized system for evaluating 
waste-disposal sites p' ed by Harry LeGrand 
and by two versions of the method used by the 
U.S. EPA to rate the impact of surface impound- 
ments on groundwater quality. This comparison 
illustrates the benefits and limitations of such a 
standardized system, and provides a first step in the 
development of a ranking system that can be ap- 
plied to properties where groundwater contamina- 
tion has been identified. (See also W88-09477) (Au- 
thor’s abstract) 
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Since 1983 the Hydrogeological Investigation Unit 
of the New Hampshire Water Supply and Pollu- 
tion Control Division has been conducting hydro- 
geological investigations at selected hazardous 
waste sites in New Hampshire. During the course 
of these investigations, numerous groundwater 
monitoring wells have been installed. The budget- 
ary constraints of each project have made it neces- 
sary to limit the number of groundwater monitor- 
ing wells at each site. This paper discusses several 
techniques which were used to provide a rationale 
in designing and locating each monitoring well in a 
cost-effective and technically justifiable manner. 
This paper outlines a systematic technical ap- 
proach to locating monitoring wells which in- 
cludes three distinct phases: (1) fracture trace anal- 
ysis; (2) geophysical surveys; and (3) soil gas re- 
connaissance prior to final site selections. The frac- 
ture trace analysis includes: (1) photointerpretation 
and analysis of lineament trends; (2) field mapping 
of bedrock fractures and joints; and (3) evaluation 
of lineaments and fracture patterns with respect to 
the regional structural geology in order to evaluate 
potential pathways of groundwater movement in 
bedrock. The geophysical surveys include seismic 
refraction, electromagnetic methods, electrical re- 
sistivity, magnetometry and gravity to assess strati- 
graphic and water quality variations. Soil gas re- 
connaissance is a field technique which provides 
environmental chemistry information useful in lo- 
cating the monitoring wells. The paper presents 
several examples where these techniques have been 
successfully used in a variety of hydrogeological 
i (See also W88-09477) (Author’s abstract) 
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Portable equipment has been developed that drives 
slotted 0.62-inch (16 mm) internal diameter steel 
pipe (micro-wells) at penetration rates averaging 4 
ft/min to depths exceeding 100 ft in unconsolidat- 
ed deposits. Numerous field applications demon- 
strate that vibratory drilling is faster than augering 
techniques. Together with ultra-sensitive gas chro- 
matographs that yield reliable, on-site VOC analy- 
ses rapidly, definition of contaminant source areas, 
stratified plume characteristics and plume bound- 
aries have been accomplished at costs 18 to 43% 
below those of conventional drilling methods. 
Lower unit costs of micro-wells with on-site gas 
chromatographic analysis can translate into better 
subsurface coverage, more aquifer measurements 
per dollar and stronger hydrogeologic conclusions. 
(See also) W88-09477) (Author’s abstract) 
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A spatial equilibrium approach was used for 
screening level water resources assessment. The 
approach complements traditional hydrologically 
based water resources assessment methods by pro- 
viding a model capable of evaluating national- 
regional strategies with respect to four principal 
objectives of water resources policy: supply- 
demand balance, economic efficiency, cost recov- 
ery, and equity. The proposed approach has a 
number of advantages. First, it provides a simple 
yet generalizable representation of the spatial envi- 
ronment at a number of scales. Second, the assess- 
ment is freed from the constraint of requiring a 
highly detailed hydrologic description. Third, an 
objective-constraint structure provides the basis 
for defining, organizing, and collecting the data 
necessary for the assessment. Finally, simulation is 
used in conjunction with optimization to evaluate 
alternative allocation scenarios. A case study in 
Cyprus demonstrates use of the model for policy 
analysis. (Author’s abstract) 
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This paper describes a computer-aided methodolo- 
gy designed to aid in the determination of water 
quality and ecological change resulting from non- 
point sources of water pollution. The nonpoint 
monitoring program design conceptual model de- 
veloped by the writers involves the following 
steps: (1) The definition of monitoring program 
objectives to guide data-collection efforss: (2) a 
choice of levels of detail to apply in carrying out 
the various steps of the procedure; (3) a watershed 
analysis to identify locations of the potentially 
most critical pollutant loadings; (4) the develop- 
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ment of a monitoring program to detect and verify 
statistically the source or sources of a nonpoint 
pollution problem; and (5) prioritization of moni- 
toring tasks with reference to the program objec- 
tives. Spreadsheet software with graphics is used 
to simplify the watershed analysis. FORTRAN 
programs are — to facilitate the design of 
alternative sampling programs and to os the 
tasks. A case study example on the Stillaquamish 
River Basin in Washington State is presented to 
demonstrate an application of the model. (Author’s 
abstract) 
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Methodology for the optimal design of water qual- 
ity sampling networks uses a function describing 
the consequences of uncertainty as a measure for 
the comparison of sampling network configura- 
tions. The function combines a measure of uncer- 
tainty for areas of the sampling region with expect- 
ed values throughout the region. Universal kriging 
provides a measure of degree of uncertainty for the 
parameter of interest in the form of an estimation 
variance. Defining a grid of potential sample loca- 
tions along with a proposed sampling network 
allows for calculation of this estimation variance at 
unsampled locations. Since the consequences of 
uncertainty for these points varies in accordance 
with the level of water quality at the points, the 
second element of the design objective function 
depends upon a curve reflecting the expectations 
for the water quality parameter over the grid. A 
function of this expectation provides a weight for 
use in conjunction with the kriging estimation vari- 
ance. This procedure yields the consequence func- 
tion. The minimization of the maximum and aver- 
age values of this function d ds on an optimiza- 
tion algorithm to move sampling points around the 
grid of potential locations until such a minimum is 
obtained. (Cremmins-AEPCO) 

W88-10080 
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LINKING AUTOMATED BIOMONITORING 
TO REMOTE COMPUTER PLATFORMS 
WITH SATELLITE DATA RETRIEVAL IN 
ACIDIFIED STREAMS, 

Tennessee Technological Univ., Cookeville. 
Center for the Management, Utilization and Pro- 
tection of Water Resources. 

For primary bibliographic entry see Field SC. 
W88-08967 


MANUAL OF GROUND-WATER QUALITY 
SAMPLING PROCEDURES, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

M. R. Scalf, J. F. McNabb, W. J. Dunlap, R. L. 
Cosby, and J. S. Fryberger. 

National Water Well Association, Worthington, 
Ohio. 1981. 93 p, 32 fig, 2 tab, 48 ref, 2 append. 


Descriptors: *Sampling, *Groundwater quality, 
*Manuals, *Water sampling, Sample preparation, 
Geohydrology, Wells, Construction, Monitoring, 
Groundwater pollution. 


Recent environmental legislation has recognized 
the importance of groundwater quality protection 





and the stresses that man’s activities, especially 
waste disposal, place on this vital national re- 
source. To provide a realistic assessment of current 
and potential pollution problems and a rational 
basis for groundwater quality protection, it is nec- 
essary to collect representative samples from this 
remote and relatively inaccessible environment. 
This report presents some procedures currently 
utilized to sample groundwater and subsurface 
earth materials for microbial and inorganic and 
organic chemical . In selecting a sam- 
pling procedure, a number of considerations are 
described based on the objectives of the sampling 
program, characteristics of pollutants, nature of 
— source and geohydrology of the area. 
arious techniques for constructing sampling wells 
and for withdrawing samples are described with 
advantages and disadvantages of each method 
listed. For situations where samples of subsurface 
earth materials are required to adequately assess 
groundwater quality threats, procedures are de- 
scribed for collecting, handling, and processing 
core samples. Finally, sample preservation, sample 
records, and chain of custody procedures are dis- 
cussed. (Author’s abstract) 
W88-08970 


GROUND-WATER TRACERS, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 2F. 
W88-08971 


GUIDE TO THE SELECTION OF MATERIALS 
FOR MONITORING WELL CONSTRUCTION 
AND GROUND-WATER SAMPLING, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

M. J. Barcelona, J. P. Gibb, and R. A. Miller. 
Illinois State Water Survey, Champaign, Illinois. 
SWS Contract Report 327, August 1983. 78 p, 5 
fig, 18 tab, 160 ref. EPA Contract CR-80996601. 


Descriptors: *Observation wells, *Water sampling, 
*Materials, 


*Wells, *Construction standards, 
Groundwater quality, Waste disposal, Disposal 
sites, Monitoring, Sampling. 


The presence of many trace substances in ground- 
water, even at very low concentrations, may 
create short-term or long-term health hazards. The 
inclusion of approximately 113 organic chemicals 
on the EPA priority pollutant list indicates the 
significance accorded these chemicals by U.S. 
health officials. Regulatory agencies are charged 
with regulating the disposal of waste to insure that 
the environment is not adversely affected. To ac- 
complish this task, these agencies must set desi; 
and operational standards based on available tech- 
nology to minimize potential pollution. Disposal 
facilities then must comply with these standards 
and monitor the effects of their operation on the 
surrounding environment. The use of wells or pie- 
zometers for collecting water samples and water 
level data has been and probably will continue to 
be the method for monitoring the effects of waste 
disposal facilities on groundwater. The objectives 
of this document/project are: (1) To assess the 
state of knowledge of the potential effects of well 
construction and pump and sampling materials on 
the integrity of groundwater samples, and (2) To 
develop a guide that will facilitate the selection of 
pumps and devices used to collect water samples, 
and materials used in the construction of monitor- 
ing wells. To achieve these objectives, the project 
was divided into two phases. Phase One entailed a 
thorough investigation and assessment of the exist- 
ing literature. Phase Two involved laboratory and 
field studies to identify and assess efficient sam- 
pling techniques and materials for groundwater 
monitoring near waste disposal sites. This manual 
represents the culmination of the work in Phase 
One of the project. (Lantz-PTT) 

W88-08972 


PRACTICAL GUIDE FOR GROUND-WATER 
SAMPLING, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

M. J. Barcelona, J. P. Gibb, J. A. Helfrich, and E. 


E. Garske. 
Illinois State Water Survey, Champaign, Illinois. 
poe weg R aa es sere 1985. 94 p, 
24 16 tab, ref. EPA mtract No. CR- 
309966-01. 


Descriptors: *Sampling, *Water sampling, 
*Groundwater monitoring, *Groundwater quality, 
*Monitoring, Standards, Geohydrology, Wells, 
Water analysis. 


Groundwater monitoring is a complex undertak- 
ing. Cost-effective monitoring relies on careful 
planning and critical reading of the scientific litera- 
ture. Routine monitoring efforts may be sustained 
for decades. Therefore, as the data base for a 
specific situation is developed, it is unreasonable to 
follow preliminary guidelines offered for general- 
ized monitoring activities. The practical elements 
of a viable long-term groundwater monitoring 
effort include: (1) Evaluation of hydrogeologic 
setting and program information needs; (2) Proper 
well placement and construction; (3) Evaluation of 
well-performance and purging strategies; (4) Exe- 
cution of effective —- protocols which in- 
clude the appropriate selection of sampling mecha- 
nisms and materials, as well as sample collection 
and handling procedures. Actual sampling and ana- 
lytical performance (accuracy, precision, detection 
and quantitation limits) which ensures the collec- 
tion of water originating from the formation of 
interest should be established in every monitoring 
effort, regardless of the specific information needs 
of individual programs. This can best be assured by 
the implementation of quality assurance and qual- 
ity control measures which are checked and docu- 
mented carefully. The current state of understand- 
ing of effective monitoring procedures requires 
that common sense also play a large part in plan- 
en sampling efforts. (Lantz-PTT) 
'W88-08974 


RCRA GROUND WATER MONITORING 
TECHNICAL ENFORCEMENT GUIDANCE 


DOCUMENT (TEGD). 
For primary bibliographic entry see Field 4B. 
W88-08976 


SOIL GAS SENSING FOR DETECTION AND 
MAPPING OF VOLATILE ORGANICS, 

Nevada Univ., Las Vegas. Environmental Re- 
search Center. 

For primary bibliographic entry see Field 5A. 
'W88-08978 


METHODS FOR DETERMINING THE LOCA- 
TION OF ABANDONED 

National Water Well Association, Worthington, 
OH 


L. Aller. 

National Water Well Association, Worthington, 
OH. EPA Report No. EPA-600/2-83-123, January 
1984. 130 p, 41 fig, 3 tab, 80 ref, 2 append. EPA 
Contract CR-809353. 


Descriptors: *Groundwater, *Wells, *Abandoned 
wells, *Data acquisition, *Geophysics, Resistivity, 
Conductivity, Radar, Remote sensing, Aerial pho- 
tography, Magnetic studies, Infrared imagery, Oil 
wells, Boreholes. 


A search for abandoned wells may have three 
different objectives: (1) to provide an overview of 
the presence or absence of abandoned wells within 
an area, (2) to determine the status of a particular 
well and establish the potential impact of that well, 
and (3) to actually field locate the abandoned well. 
The scope of a search may encom all or any 
combination of these objectives before the search 
is <a. To date, few methods have been 
successfully used to search for abandoned wells. 
This document contains a discussion of the applica- 
tion of methods which historically have been used 
to locate abandoned wells including record search- 
ing, talking with residents, using visual and logical 
clues to look for the well, walking over the area 
with a metal detector or magnetometer and exca- 
vation. Additionally, this document addresses tech- 
nologies which may not have been specifically 
developed for locating abandoned wells, but which 
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may have future application. These technologies 
include geophysical methods such as electrical re- 
sistivity, electromagnetic conductivity and ground 
penetrating radar, remote sensing techniques such 
as black and white aerial photographs, color pho- 
tographs, color infrared imagery and thermal im- 
agery, and indirect methods such as water-level 
measurements or actual injection. Although this 
document has been specifically designed to outline 
methods for the location of abandoned oil and gas 
wells, the techniques described herein may also be 
applicable to locating abandoned water wells, min- 
eral exploration boreholes, engineering borings and 
similar subsurface excavations. (Lantz-PTT) 
W88-08982 


1987 ANNUAL BOOK OF ASTM STANDARDS. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

Volume 11.04: Pesticides; Resource Recovery; 
Hazardous Substances and Oil Spill Response; 
Waste Disposal; Biological Effects. American So- 
— for Testing Materials, Philadelphia, PA. 1987. 

p. 


Descriptors: *Water pollution, *Water analysis, 
*Standard methods, *Fate of pollutants, *Waste 
dis; , *Pesticides, *Environmental effects, 
*Wastewater treatment, Resource recovery, Haz- 
ardous wastes, Oil pollution, Cleanup operations, 
Biological studies. 


The standard methods for water and pollutant 
analysis, pesticide evaluation, and response to pol- 
lution in this volume are under the jurisdiction of 
the following ASTM Committees: D-34 on Waste 
Disposal, D-34 on Pesticides, E-38 on Resource 
Recovery, E-47 on Biological Effects and Envi- 
ronmental Fate, and F-20 on Hazardous Sub- 
stances and Oil Spill Response. Standards in this 
book are arranged in alphanumeric sequence and 
provide test methods, practice for, guides for, or 
proposed guides for: (1) waste disposal; (2) pesti- 
cides; (3) resource recovery; (4) biological effects 
and environmental fate of pollutants; and (5) haz- 
ardous substances and oil responses. (See W88- 
08987 thru W88-08988) (Lantz-PTT) 

W88-08986 


1987 ANNUAL BOOK OF ASTM STANDARDS. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

For primary bibliographic entry see Field 5A. 
W88-08987 


1987 ANNUAL BOOK OF ASTM STANDARDS. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

Volume 11.01: Water (I). American Society for 
Testing Materials, Philadelphia, PA. 1987. 815 p. 


Descriptors: *Standard methods, *Chemical analy- 
sis, *Physical properties, Inorganic compounds, 
Standards, Conductivity, Corrosivity, Hydrogen 
ion concentration, Turbidity, Hardness, Chemical 
properties, Acidity, Alkalinity, Odor, Water sam- 
pling, Flow measurements, Specific gravity. 


The methods in this volume are under the jurisdic- 
tion of ASTM Committee D-19 on Water. This 
committee is concerned with the study of water, 
the promotion of such knowledge, and the stand- 
ardization of terminology and methods for: (1) 
sampling and analysis of water, water-borne mate- 
rials and wastes, water-formed deposits; (2) the 
determination of the structure, function, and condi- 
tion of communities of indigenous and other aquat- 
ic organisms; (3) surface water hydraulics and hy- 
drologic measurements; (4) the determination of 
the performance of materials used to modify water 
characteristics; and (5) the determination of the 
corrosivity or deposit-forming properties of water. 
Standards in this volume cover the following cate- 
gories: (1) Definitions, Specifications, Reagents, 
and Reporting Results; (2) Sampling and Flow 
Measurement of Water and Steam; (3) General 
Properties of Water (such as acidity or alkalinity, 
conductivity, corrosivity, hardness, odor, pH, spe- 
cific gravity, and turbidity); and (4) Inorganic Con- 
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stituents. (See also W88-08986 thru W88-08987) 
(Lantz- 
W88-08988 


DECONTAMINATION 
‘TEFLON’ 


OF RUBBER HOSE 
TUBING FOR GROUND 


WATER SAMPLING, 

California Regional Water Quality Control Board, 
Sacramento. Central Valley Region. 

For primary bibliographic entry see Field 5A. 
W88-09000 


RESOLUTION PROBLEMS WITH OBTAIN- 
ING ACCURATE GROUND WATER ELEVA- 
TION MEASUREMENTS IN A HYDROGEO- 
LOGIC SITE INVESTIGATION, 

EMCON Associates, San Jose, CA. 

D. F. Atwood, and B. Lamb. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 185-192. 2 fig, 1 tab. 


Descriptors: *Errors, *Water level, *Groundwater 
level, *Measuring instruments, *Analytical meth- 
ods, *Monitoring wells, Groundwater manage- 
ment, Aquifers, Hydrology, Groundwater, Water 
level fluctuations. 


An on-going 2-year study of water level accuracy 
shows that the resolution of groundwater elevation 
depends on (1) water level measurement errors 
that if recognized can be remediated and (2) water 
level errors that may be quantified but not elimi- 
nated. The first type of accuracy problems includes 
measurement mistakes by operators, equipment in- 
accuracies, deviation of the well from vertical, and 
surveying precision. Many of these errors can be 
avoided by using care and consistency while deter- 
mining the groundwater elevations. The second 
type of water level resolution problem, which 
cannot be eliminated, is the accuracy limits of the 
measurement equipment and temporally-dependent 
natural water level fluctuations. Equipment used to 
determine well deviation and measure well head 
elevations has limits of accuracy that are cumula- 
tive when comparing water levels between wells. 
A comparison of manual measurements obtained 
using an electric sounding device with those taken 
by a downhole transducer show an overall accura- 
cy of + or - 0.10 foot, which is due to several 
factors, including sounder sensitivity and operator 
error. Natural water level fluctuations can provide 
the greatest potential for discrepancy in comparing 
water level elevations. Continuous water level data 
taken over a 2-month period at a waste disposal 
facility show water level fluctuations up to 0.8 
foot. Awareness of potential sources for error will 
help increase the precision of groundwater level 
measurement, but cannot eliminate all inaccuracies. 
(See also W88-08991) (Author’s abstract) 
'W88-09001 


VALUE OF ON-SITE MEASUREMENTS IN 
MAXIMIZING GROUND WATER SAMPLING 
RELIABILITY, 

Hydrolab Corp., Austin, TX. 

S. Garner. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 193-213. 2 fig, 48 ref. 


Descriptors: *Sampling, *Contamination, *Sensors, 
*Precision, *Water quality, *Groundwater moni- 
toring, *Monitoring wells, Field tests, Aquifers, 
Temperature, Measuring instruments, Hydrogen 
ion concentration, Groundwater management, 
Groundwater, Conductivity, Dissolved oxygen, 
Sampling devices, Oxidation-reduction potential. 


The primary groundwater quality parameters tem- 
perature, pH, Eh, electrical conductivity, and dis- 
solved oxygen must be measured at the wellhead 
to avoid errors caused by contamination such as 
aeration. Monitoring of these values during the 
purging of a well can also verify aquifer-represent- 
ativeness of a sample, detect abnormalities within 


an aquifer, be correlated with laboratory measure- 
ments to detect sample deterioration or procedural 
errors, and prompt further monitoring actions. 
Electronic sensors are available for accurate field 
measurement of the primary parameters, but a ru- 
dimentary knowledge of the principles of oper- 
ation for these devices in necessary to maximize 
their reliability. Calibration of the instrumentation 
should involve standards whose values approxi- 
mate the parameter values and temperatures likely 
to be encountered in the field. For best results, 
measurements should be made continuously in an 
in-line flow cell that is sealed from the atmosphere. 
Flow can be provided by a bladder pump dedicat- 
ed to.a single well. Samples for laboratory analysis 
should be —— when the ag dog the primary 
parameters does not vary more t ten percent 
per casing volume pumped. (See also W88-08991) 
(Author’s abstract) 

88-09002 


FALSE WHAT: FALSE POSITIVE RATES IN 
GROUNDWATER MONITORING, 

L. W. Heath. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 217-235. 9 tab, 3 ref, append. 


Descriptors: *Resources Conservation and Recov- 
ery Act, T-tests, *False positives, *Data interpreta- 
tion, *Groundwater monitoring, *Monitoring 
wells, *Statistical methods, *Water quality, Ana- 
lytical methods, Groundwater management, Meas- 
uring instruments, Sampling devices, Mathematical 
studies, Aquifers, Groundwater, Seasonal varia- 
tion. 


The U.S. Environmental Protection Agency 
(EPA) published the Resource Conservation and 
Recovery Act (RCRA) Ground-Water Monitoring 
Technical Enforcement Guidance ument 
(TEGD) in September 1986. The TEGD presents 
an alternative method, referred to as the Averaged 
Replicate (AR) t-test, for statistically analyzing 
groundwater monitoring data for RCRA interim 
status facilities. Enforcement officials, state and 
federal attorneys, permit writers, etc. are intended 
to use the guidance document to assist, rather than 
regulate, the evaluation of groundwater monitor- 
ing systems. However, it is prudent that owners/ 
operators of interim status facilities, their consult- 
ants, and their attorneys fully understand the statis- 
tical procedures. The background (up-gradient) 
data base of indicator parameters represents the 
groundwater chemical characteristics to which 
subsequent analytical results are statistically com- 
pared. The AR t-test eliminates the false positive 
testing frequently required when using the Coch- 
ran’s Approximation to Behrens-Fisher (CABF) t- 
test. The AR t-test is advantageous to owners/ 
operators of interim status facilities because the 
application of the test to monitoring data reduces 
false positives; yet, maintains compliance with the 
statistical analysis requirements of 40 CFR, part 
265, Subpart F. The false positive rate may also be 
further reduced by applying corrections for sea- 
sonal variations in the data. (See also W88-08991) 
(Author’s abstract) 

W88-09003 


USE OF GROUND WATER TRACER DURING 
WELL INSTALLATION, 

Woodward-Clyde Consultants, Chicago, IL. 

D. Meiri, M. Ghiasi, N. Ramanujam, and M. 
Tyson. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 285-297. 9 fig, 9 ref. 


Descriptors: *Tracers, *Water supply develop- 
ment, *Contamination, *Quality control, *Monitor- 
ing wells, *Design standards, *Groundwater moni- 
toring, Aquifers, Design criteria, Analytical meth- 
ods, Organic compounds, Groundwater, Sodium 
bromide, Water quality. 


A tracer technique was used to evaluate potential 
for formation water contamination during well in- 


stallation at a Superfund hazardous waste site in 
Ohio. Three wells, a shallow well penetrating the 
upper till aquifer, an intermediate well penetrating 
the weathered shale aquifer, and a deep well pene- 
trating the bedrock shale were installed. The 

and intermediate wells were constructed wi 
double casing so that the outer casing would iso- 
late the till zone from the shaie. The shallow well 
was constructed with single casing. A tracer of 
sodium bromide was introduced into the drilling 
fluid during the construction of the deep and inter- 
mediate wells. The tracer concentration was .re- 
corded during well development. At the beginning 
of the intermediate well development, the tracer 
concentration the formation water was about 16 
times greater than the background bromide con- 
centration. This indicated that drilling fluid had 
mixed with the formation water. Approximately 54 
well casing volumes of water were removed from 
the intermediate well to reduce the tracer concen- 
tration to near background level. On the other 
hand, after removing slightly more than one well 
casing volume from the deep well, the tracer con- 
centration in the formation water remained near 
pags ee level. The use of a tracer proved to be 
an efficient and inexpensive way to verify the 
potential for monitoring well contamination during 
well construction using drilling fluids. The tracer 
showed the importance of well development’ and 
gave an indication of the volumes to be removed 
to restore the natural water quality conditions. 
(See also W88-08991) (Author’s abstract) 
W88-09007 


MONITOR WELLS FOR DEPTH-DISCRETE 
SAMPLING: A COST-EFFECTIVE ALTERNA- 
TIVE DESIGN, 

Geoscience Consultants Ltd., Albuquerque, NM. 
For primary bibliographic entry see Field 7A. 
'W88-09008 


MONITORING 

SEDIMENT, ‘ 

— Consultants, Plymouth Meeting, 
A. 


M. N. Gallagher. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 311-323. 4 fig, 4 tab, 7 ref. 


INSTALLATION OF A _ SEDIMENT-FREE 
WELL IN FINE-GRAINED 


Descriptors: *Sampling, *Filters, *Well installa- 
tion, | *Contamination, *Monitoring _ wells, 
*Groundwater monitoring, Sediments, Ground- 
water management, Design criteria, Design stand- 
ards, Aquifers, Sampling devices, Hydraulic con- 
ductivity, Permeability coefficient, Groundwater, 
Rock properties, Monitoring. 


The installation of a monitoring well and collec- 
tion of a representative sediment-free groundwater 
sample from a fine grained formation is at best 
difficult. The results of this study indicate that a 
granular filter cannot be designed for formations 
containing greater than 50 percent fines. Conse- 
quently, sediment-free monitoring wells cannot be 
installed in formations containing greater than 50 
percent fines unless non-standard well installation/ 
sampling methods are used. Each of the non-stand- 
ard methods discussed have limitations which must 
be evaluated with respect to the goals of the inves- 
tigation. Additional research is required to docu- 
ment the applicability of these and other potential 
methods. In formations with greater than 50 per- 
cent fines a monitoring well can be designed and, if 
properly installed and developed produce a sedi- 
ment free sample. In practice, developing a moni- 
toring well to a sediment free condition may pre- 
clude using it for hydraulic conductivity testing. 
(See also W88-08991) (Author’s abstract) 
W88-09009 


GUIDE TO THE SELECTION OF CEMENT, 
BENTONITE AND OTHER ADDITIVES FOR 
USE IN MONITOR WELL CONSTRUCTION, 
California Regional Water Quality Control Board, 
Sacramento. Central Valley Region. 





C. Williams, and L. G. Evans. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 325-343. 9 tab, 22 ref. 


Descriptors: *Sealants, *Construction materials, 
*Cement, *Bentonite, *Grouting, *Monitoring 
wells, *Design criteria, Groundwater management, 
Design standards, Water quality, Groundwater, 
Monitoring, Annular seals, Quality control. 


the sl yo meat ma tho physitad aad 
can to meet the p 
chimicnl conditions encountered by a monitor 
well. There are different cements and additives, 
including bentonite, which, if properly omen 
mixed and placed will yield effective annular seals 
Literature has been compiled to promote a techni- 
cally sound approach for slurry design. Cement is 
a complex material. It has several c each of 
which hate different physical properties. Cement- 
ing additives can be grouped into the following 
pa <n ——s ‘ nyorseen ae eg 
weighting agents, loss contro! itives, 
circulation control additives and There 


po me pia pat david to, cock 
tt and should be controlled. If 

sound choice of annular seal 

umentable quality control 

measures are x tude ee Se the blend- 
ing, mixing and placement processes, bane ge or 3 
cussions on water quality oan oot not occur. With 
quality control in place, the selection of cement 
and additives can produce effective annular seals 
for monitor wells. (See also W88-08991) (Author’s 


IENTONITE GROUT AND ITS 


ytwynyshyn. 
ings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 345-359. 5 fig, 1 tab, 8 ref. 


Descriptors: *Construction materials, 
*Bentonite, *Grouting, *Volclay grout, *Sealants, 
*Monitoring wells, *Groundwater monitoring, Hy- 
drogen concentration, Groundwater management, 
Analytical methods, Sampling devices, Aquifers, 
Water quality, Performance evaluation, Compari- 
son studies, Physical properties, Groundwater, 
Field tests. 


*Cement, 


Drilling methods, well materials, and installation 
procedures may alter the quality of groundwater 
samples. Recent data indicate that annular space 
materials, specifically cement-bentonite grout, can 
also affect ry quality of water samples, especially 
the pH. Data collected from a recent field study 
indicate that representative water samples can be 
obtained from monitoring wells when well con- 
struction materials and installation methods are 
adjusted. Representative pH values have been ob- 
tained from water samples by substituting Ameri- 
can Colloid Volclay grout for cement-bentonite 
grout to fill the annular space of monitoring wells, 
and/or by increasing the length of the filter pack, 
increasing the length of the bentonite seals and 
extending the hydration time of the seals. Howev- 
er, Volclay grout cannot be used under all field 
conditions including: artesian pressure, saline 

roundwater environments or where alcohols or 

etones are present, and where structural support 
is needed. Where Volclay grout has been used it 
appears to work well. Additional information is 
needed to identity the properties of Volclay grout 
in unsaturated zones and determine its trace ele- 
ment composition. (See also W88-08991) (Author’s 


USING THE DRILL THROUGH CASING 
HAMMER METHOD FOR MONITORING 


WELL CONSTRUCTION AND WATER QUAL- 
ITY CHARACTERIZATION IN A METAL CON- 
TAMINATED GRAVEL, COBBLE AND BOUL- 
DER AQUIFER, 

Montana Univ., Missoula. Dept. of Geology. 

W. W. Woessner. 

IN: Proceedings of the First National Outdoor 
Action _Conference on Aquifer Restoration, 
Ground Water rane = and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 373-397. 16 fig, 1 tab, 5 ref. 


Descriptors: *Construction methods, *Drilling, 
*Boulders, *Monitoring wells, *Groundwater 
monitoring, *Water quality, Groundwater no 
tion, Heavy metals, Aquifers, Water lara 
sources, Water chemistry, Statistical 
Groundwater, Montana, Arsenic, Iron, “oe 
nese, Zinc, Chloride, Sulfate, Calcium, Manganese, 
Magnesium, Bicarbonates, Sodium, Potassium, Dis- 
solved solids, Hydrogen ion concentration. 


Arsenic concentrations ranging from 0.14 to 0.54 
mg/L were discovered in four wells serving the 
residents of Milltown, Montana. The wells pene- 
trated an unconfined alluvial aquifer up to 150 ft 
thick which overlies Precambrian bedrock. In 
1983, the EPA initiated a program designed to last 
six months which would document the source or 
sources of As and other metals and locate a site for 
a replacement water supply. The coarse unconsoli- 
dated sediments, occurrence of boulders, anticipat- 
ed large hydraulic conductivities, undesirability of 
using drilling fluids other than air or water, a 
desire to complete over 2,000 ft of drilling in as 
short a time as possible and the need to install PVC 
casing resulted in the use of forward air rotary 
equipment combined with a drill through casing 
hammer. At 13 sites, eight or six inch diameter 
steel casing was drilled and driven to the desired 
— and either a single four or two inch diameter 

C monitoring well or a bundle of two two inch 
diameter wells were constructed as steel casing 
was jacked back to the surface. The bottom 10 feet 
of hole contained five feet of screen which was 
gravel packed, and the hole sealed with bentonite 


solids and pH. Comparison 

lected during drilling with those from monitoring 
wells commlaies at similar depths showed data did 
not fit a Y=X relationship where Y = the value of 
the parameter in well samples an X = the value of 
the parameter observed during drilling. The distri- 
bution of data for each constituent fell on both 
sides of the zero difference line. Moderately strong 
linear correlation coefficients were found for 
HCO3, Mn, Mg and Ca. Linear correlation coeffi- 
cients for other constituents were weak. (See also 
'W88-08991) (Author’s abstract) 
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MATERIALS USING. A MODIFIED GUELPH 
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TRAMETER, 
pov ted Univ. (Ontario). Dept. of Land Resource 


For primary bibliographic entry see Field 7A. 
W88-09018 


APPLICATION OF GRAVITY AND SEISMIC 
METHODS IN HYDROGEOLOGICAL MAP- 
PING AT A LANDFILL SITE IN ONTARIO, 
Ontario Ministry of the Environment, Toronto. 
For primary bibliographic entry see Field 7A. 
W88-09019 


es OF SEISMIC REFRACTION 
ND TERRAIN CONDUCTIVITY METHODS 

AT A GROUND WATER POLLUTION SITE IN 

NORTH-CENTRAL NEW JERSEY, 

New Jersey Dept. of Environmental Protection, 

Trenton. Div. of Water Resources. 

For primary bibliographic entry see Field 7A. 
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OFF-END SURFACE SEISMIC REFLECTION 
SOUNDING WITH VERTICAL SEISMIC PRO- 
FILING IN GLACIAL TERRAIN, 

Minnesota Dept. of Natural Resources, St. Paul. 
Div. of Waters. 

For primary bibliographic entry see Field 7A. 
W88-09021 


USE OF GROUND-PENETRATING RADAR 

FOR DETERMINING DEPTH TO THE WATER 

TABLE ON CAPE COD, MASSACHUSETTS, 

Savers Survey, Boston, MA. Water Resources 
Vv. 


D. G. Johnson. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 541-554. 7 fig, 1 tab, 7 ref. 


Descriptors: *Mapping, *Aquifer characteristics, 
*Radar, *Measuring instruments, *Remote sensing, 
*Groundwater monitoring, *Geophysics, *Geohy- 
drology, Aquifers, Data interpretation, Ground- 
water, Cap Cod, Analytical methods, Glacial 
aquifers, Aeration zone, Groundwater manage- 
ment, Massachusetts, Land fills, Performance eval- 
uation. 


Ground-penetrating radar is being used to map the 
water table in an area of glacial outwash in the 
towns of Brewster and Harwich on Cape Cod, 
Massachusetts. To date, 60 lines, ranging from 
2,000 to 20,000 feet in length, have been complet- 
ed, and a water-table map has been produced for 
an area of approximately 1-square-mile about a 
landfill. Preliminary results show that, in areas of 
sand and gravel, radar data can be collected at a 
rate of 2 to 5 miles per hour and are accurate to 
within + or - 2 feet to depths of 75 feet below land 
surface. However, in areas of fine-grained material, 
the radar signal is attenuated and depth of signal 
penetration is less than 3 feet. =e addition, the 
definition of the water table generally is better in 
coarse material than in fine material because capil- 
larity in coarse material is less and, therefore, is 
easier to locate on the graphic record. Average 
velocity of signal propagation in the unsaturated 
zone at 60 sites where the depth to water was 
known was 0.43 foot per nanosecond. The velocity 
of signal propagation in the unsaturated zone is not 
affected by the composition of the road material 
over which the radar traverse is made. However, 
radar signal attenuation is increased, but the in- 
crease can be compensated for by adjusting signal 
gains and computer processing. (See also W88- 
08991) (Author’s abstract) 

W88-09022 


SHALLOW STRATIGRAPHIC REFLECTIONS 
FROM GROUND PENETRATING RADAR, 
Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
T. M.. Cosgrave, J. P. Greenhouse, and J. F. 
Barker. 

IN: Proceedings of the First National Outdoor 
Action Conference on Aquifer Restoration, 
Ground Water Monitoring and Geophysical Meth- 
ods. National Water Well Association, Dublin, 
OH. 1987. p 555-569. 5 fig, 9 ref. 


Descriptors: *Radar, *Glacial aquifers, *Aquifer 
characteristics, *Stratigraphy, *Measuring instru- 
ments, *Remote sensing, *Geophysics, *Geohy- 
drology, Groundwater monitoring, Groundwater 
management, Groundwater pollution, Groundwat- 
er movement, Physical properties, Soil properties, 
Hydraulic conductivity, Permeability coefficient, 
Data interpretation, Groundwater, North Bay, An- 
alytical methods, Ontario, Reflectometry. 


A number of ground penetrating radar profiles 
have been run along a transect that intersects a 
major groundwater contamination plume near 
North Bay, Ontario. The geological setting is pre- 
dominantly glaciolacustrine. Groundwater flow 
velocities are as much as 300 meters per year and 
natural groundwater conductivities are 10 milliSie- 
mens per meter (mS/M). The GPR signals are 
almost totally attenuated on reaching the 125 mS/ 
M contour. Beyond the plume complex reflection 
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tterns are returned from the visually rather uni- 
on overburden section. In an attempt to under- 
stand the origins of these reflection patterns the 
radar records were compared to physical property 
measurements made on cores, specifically core de- 
scription, dielectric constant measured on 30 cm 
sections, and grainsize distributions made every 10 
cm along the core. The authors conclude that: the 
core descriptions do not correlate well with radar 
reflections; that the Time Domain Reflectometry 
techniques developed to measure dielectric. con- 
stant on the short cores are not yet good enough to 
resolve the 2 to 5 percent porosity contrasts that 
can produce reflections; and that the reflection 
patterns show some reasonable correlation with 
grainsize distribution. It is suggested that the domi- 
nant reflectors are unconformities or correlative 
conformities between depositional sequences, inter- 
faces that do not show up well within a 5 cm core. 
(See also W88-08991) (Author's abstract) 
W88-09023 


CHARACTERIZATION OF AN ABANDONED 
WASTE SITE USING PROTON MAGNETOME- 
TRY AND COMPUTER GRAPHICS, 

For primary bibliographic entry see Field 5A. 
W88-09024 


USE OF AN ELECTROMAGNETIC INDUC- 
TION TECHNIQUE IN SUBSURFACE HYDRO- 
CARBON INVESTIGATIONS, 

For primary bibliographic entry see Field 5A. 
W88-09025 


USE OF TIME DOMAIN ELECTROMAGNET- 
IC SOUNDINGS FOR MAPPING SEA WATER 
INTRUSION IN MONTEREY CO., CA.: A CASE 
HISTORY, 

Monterey County Food Control and Water Con- 
servation District, Salinas, CA. 

For primary bibliographic entry see Field 5A. 
W88-09026 


GEOPHYSICAL GROUND WATER MONITOR- 
ING PROGRAM FOR A SANITARY LAND- 
FILL; IMPLEMENTATION AND PRELIMI- 
NARY ANALYSIS, 

GeoTrans, Inc., Herndon, VA. 

For primary bibliographic entry see Field 5A. 
W88-09027 


DETAILED SUBSURFACE MAPPING OF 
FRACTURE CLOSURE IN A CRYSTALLINE 
BEDROCK FORMATION, 

Buchart-Horn, Inc., York, PA. 

For primary bibliographic entry see Field 2F. 
W88-09028 


WATER MANAGEMENT FOR QUALITY AND 
QUANTITY: ITS RELATION TO DATA GATH- 
ERING AND DATA MANAGEMENT, 

For primary bibliographic entry see Field 7C. 
W88-09040 


ROLE OF THE FISH AND WILDLIFE SERV- 
ICE IN WATER-QUALITY MONITORING, 

E. T. LaRoe. 

IN: Status of the Nation’s Water Quality Informa- 
tion Activities. Proceedings of a meeting held May 
19-21, 1987, Charlottesville, VA. 1987. p 29-36, 2 
fig, 2 ref. 


Descriptors: *Fisheries, *Monitoring, *Fish and 
Wildlife Service, *Pesticides, Water pollution ef- 
fects, Water quality, Wildlife management, DDT, 
Dieldrin, Polychlorinated biphenyls, Sampling, 
Networks, Water analysis, Water quality manage- 
ment, Path of pollutants, Interagency cooperation, 
Toxaphene, Lipids, Population exposure, Tissue 
analysis, Fish, Wildlife, Waterfowl, Birds. 


The U. S. Fish and Wildlife Service (FWS) re- 
search on water quality and contaminants address- 
es the following four major issues: the cause and 
effect of contaminants on a variety of fish and 
wildlife species, modeling the fate and effect of 


contaminants on populations, development of tech- 
niques for detecting and assessing contaminants in 
biological tissues, with emphasis on new genera- 
tion contaminants, and monitoring the long-term 
trends of contaminants in the nations’s living re- 
sources. The FWS trends monitoring program, 
started over 20 years ago, is part of the National 
Pesticide Monitoring Pro; , now known as the 
National Contaminant Biomonitoring Program 
(NCBP). The NCBP detects changes in the levels 
of contaminants of concern to fish and wildlife. 
The three monitoring networks address contami- 
nant trends in starlings, ducks, and fish. The fish 
network includes 112 stations that are sampled on a 
bi-yearly basis. The Fish Trends Monitoring Net- 
work has resulted in five major findings. First, the 
data from the fish show a statistically significant 
decline in DDT, polychlorinated henyls 
(PCB’s), and dieldrin between 1976 and 1981. Sec- 
ondly, the monitoring program documents the geo- 
graphic spread of PCB’s and toxaphene during the 
same period. Third, toxaphene is still spreading 
geographically. Fourth, the results show the rela- 
tion of lipids to contaminant concentrations. 
Lastly, data from the monitoring program cannot 
be related to human health factors. S is now 
updating its contaminant monitoring program to 
include new compounds. Issues that the FWS 
deems appropriate for the involvement of an inter- 
agency work group based on its experience over 
the last 20 years are discussed. (See also W88- 
09039) (Geiger-PTT) 
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WATER QUALITY INFORMATION ACTIVI- 
TIES OF THE SOIL CONSERVATION SERV- 
ICE, 

For primary bibliographic entry see Field 7A. 
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WATER QUALITY INFORMATION ACTIVI- 
TIES OF THE GEOLOGICAL SURVEY, 

For primary bibliographic entry see Field 7A. 
W88-09044 


CURRENTLY AVAILABLE GEOPHYSICAL 
METHODS FOR USE IN HAZARDOUS WASTE 
SITE INVESTIGATIONS, 

Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

R. B. Evans. 

IN: Risk Assessment at Hazardous Waste Sites. 
American Chemical Society, Washington, DC. 
1982. p 93-115, 12 fig, 1 tab, 10 ref. 


Descriptors: *Geophysics, *Waste dumps, *Haz- 
ardous wastes, *Groundwater pollution, Risks, 
Seismology, Monitoring, Test wells, Land dispos- 
al, Waste management, Evaluation, Resistivity, 
Geological surveys, Waste disposal, Remote sens- 
ing, Metal detectors, Magnetometers, Electromag- 
netic induction, Stratigraphy, Radar. 


Monitoring to estimate ex re is essential to risk 
assessment near sources of exposure. Cost-effective 
hazardous waste site assessments include three 
phases: (1) preliminary site assessment, utilizing 
aerial photography and site inspections; (2) geo- 
physical surveys to pinpoint buried wastes and to 
help define plumes of conductive contaminants in 
groundwater; and (3) confirmation of groundwater 
contamination through monitoring well networks 
designed on the basis of the geophysical survey. 
Currently available geophysical methods most ap- 
plicable in hazardous waste site investigations in- 
clude metal detectors and magnetometers (useful in 
locating buried wastes); ground-penetrating radar 
(useful in defining trench boundaries); electromag- 
netic induction or EM (useful in surveys of shallow 
plumes of conductive groundwater contaminants); 
resistivity (useful in surveys of site stratigraphy 
and deep groundwater contaminant plumes); and 
seismic methods (most useful in surveying geologic 
stratigraphy). (See also W88-09056) (Author’s ab- 
stract) 

W88-09063 


REMOTE SENSING AT SAVANNAH RIVER, 
J. C. Corey. 


Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011175. 
Price codes: A02 in paper copy, AOI in microfiche. 
1986. 4 p, 12 fig. Report No. DP-MS-86-155. 


Descriptors: *Remote sensing, *Radar, *Hydrolog- 
ic data collections, *Mapping, *Aerial photogra- 
hy, Thermal imagery, Powerplants, Sensors, 
ivers, Topographic mapping, Sniffers, Tempera- 
ture, Savannah River Plant, South Carolina, 
Lasers, Spectroscopy. 


At the Savannah River Plant, three ground-based 
remote sensing systems have been used for envi- 
ronmental surveillance: ground penetrating radar, 
sniffers, and lasers. The ground penetrating radar 
system may be used to find buried objects. Soil 
sampling can be used in geophysical explorations, 
especially in areas where gas has arrived at the soil 
surface from buried pools. The Savannah River 
Plant had used a waste site a number of years ago 
that was covered over with soil. Soil sampling was 
used to identify the exact location of the waste site. 
The sniffer technique, which consists of sampling 
gas from hollow pipes, was used to find where a 
trench was leaking. Airborne cameras with ther- 
mal detection capabilities may be used to identify 
temperature gradients. Multispectral systems can 
be useful in exploring the vegetative types in rela- 
tively inaccessible areas, such as a swamp near the 
Savannah River that receives cooling water from 
the plant’s reactor system. A laser system aboard a 
P-3 aircraft allows topographic mapping of large 
areas in a short amount of time. Videotaping from 
helicopters with a thermal imaging camera offers 
many possibilities for studying biotic and abiotic 
y surr¢ ing the powerplant. (Geiger- 
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DETERMINING UNCERTAINTY IN PHYSI- 
CAL PARAMETER MEASUREMENTS BY 
MONTE CARLO SIMULATION, 

nnewe ch Triangle Inst., Research Triangle Park, 


For primary bibliographic entry see Field 5B. 
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QUANTIFYING PESTICIDE ADSORPTION 
AND DEGRADATION DURING TRANSPORT 
THROUGH SOIL TO GROUND WATER, 

Cornell Univ., Ithaca, NY. Coll. of Human Ecolo- 


gy. 
For primary bibliographic entry see Field 5B. 
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APPLICATIONS OF SURFACE GEOPHYSI- 
CAL METHODS TO GROUND WATER POL- 
LUTION INVESTIGATIONS, 

Weston (Roy F.), Inc., Edison, NJ. Raritan Center. 
N. De Rose. 

IN: Evaluation of Pesticides in Ground Water. 
American Chemical Society, DC. 1986. p 118-140, 
18 fig, 20 ref. 


Descriptors: *Pesticides, ‘*Pesticide transport, 
*Fate of pollutants, *Groundwater -pollution, 
*Monitoring, *Geophysics, *Measuring instru- 
ments, On-site investigations, Pollutants, Seismolo- 
gy, Resistivity, Electromagnetic conductivity, 
Radar, Magnetic studies, Soil properties. 


Several surface geophysical survey methods are 
presented and the principles of operation for each 
technique discussed. These methods include seis- 
mic refraction, resistivity, electromagnetic conduc- 
tivity, ground penetrating radar and magnetome- 
try. Applications of these geophysical methods to 
groundwater contamination investigations include; 
determining lateral and vertical variations in soil, 
rock and groundwater characteristics; mapping the 
extent of groundwater contaminants present within 
aquifers; and locating buried objects. The suitabil- 
ity and potential application of surface geophysical 
surveys to monitor the migration of field-applied 
pesticides, and pesticides from waste disposal ‘sites 
within the unsaturated and saturated zones is also 
discussed. An example to illustrate the use of geo- 
physical techniques at a hypothetical pesticide 





field-application site is outlined, The example de- 
tails the application of seismic refraction and elec- 
tromagnetic conductivity techniques to define er- 
fatic subsurface conditions at a site where ground- 
water contamination is suspected. The site is un- 
derlain by an unconsolidated deposit of varying 
thickness and composition which is underlain by 
cavernous limestone. A groundwater monitoring 
system is designed based upon interpretation of the 
geophysical data obtained. By utilizing surface 
geophysical methods, extensive site coverage can 
be completed cost effectively and groundwater 
moni systems designed efficiently, ——- 
increasing the quality and success of site ro 
water investigations. (See also W88-0908 (Au- 
thor’s abstract 
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ENVIRONMENTAL SAMPLING FOR HAZ- 
ARDOUS WASTES. 
American 


the Univenity of Nevada-Los vou Los Vegas, 
Nevada, February 1-3, 1984. 1984. Edited by 
Glenn E. Schweitzer and John A. Santolucito. 133 
p. 


Descriptors: *Monitoring, *Statistical methods, 
*Data acquisition, *Hazardous wastes, *Hazardous 
materials, *Toxic wastes, *Sampling, Environmen- 
tal quality, Data interpretation, Fate of pollutants, 
Sample _ preservation, —— planning, Water 
quality, Mathematical studies. 


Durin, 5 the past several years, awareness of the 
or carefully designed and well-controlled 
environmental sampling programs has increased. 
In particular, the rising cost of laboratory analyses 
of tens of thousands of samples obtained each year 
at Superfund Ss sites has underscored 
importance of collecting only those samples that 
are truly representative of environmental condi- 
tions. Also, ensuring the chemical integrity of sam- 
ples from collection through analyses has become a 
paramount concern as monitoring data play a 
growing role in administrative and judicial deci- 
sions. The im pe pose of improved approaches to 
environmental sampling was documented and sev- 
eral successful field programs including a classe 
for cyanide in Washington were reviewed. C’ 
cal and innovative approaches to using statistics in 
the design and interpretation of monitoring activi- 
ties were presented. Guidelines for applying qual- 
ity assurance procedures in the field were also 
included. Future research directions were suggest- 
po by W88-09121 thru W88-09128) (Author's 
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HAZARDOUS WASTE: QUESTIONS AND 
ISSUES FROM THE FIELD, 

Environmental Protection Agency, Boston, MA. 
Region I. 

For paeety bibliographic entry see Field SE. 
W88-09121 


USES OF ENVIRONMENTAL TESTING IN 
HUMAN HEALTH RISK ASSESSMENT, 
Centers for Disease Control, Atlanta, GA. 

For primary bibliographic entry see Field 7A. 
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FIELD ye yp OF POLYCHLORI- 
NATED BIPHENYLS SOIL AND SEDI- 
MENT USING A PORTABLE GAS CHRO- 
MATOGRAPH, 

Environmental Protection Agency, Lexington, 
MA. Region 1 

For primary bibliographic entry see Field 5A. 
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STATISTICAL METHODS IN ENVIRONMEN- 
TAL SAMPLING, 

Radian Corp., Austin, TX. 

For primary bibliographic entry see Field 7A. 
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COST-EFFECTIVE TECHNIQUE FOR RECON- 
NAISSANCE EVALUATION OF AQUIFERS, 
R. W. Heeley, and . Mabee. 
IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thington, OH. 1983. p 213-219, 5 fig, 3 tab, 3 ref. 


Descriptors: *Cost analysis, *Data acquisition, 
*Groundwater movement, *Hydrologic data, 
*Pumping test, Plumes, Tracers, Leaching, Pollut- 
ants, Specific capacity, Case studies, assachu- 
setts, Aquifer characteristics, Aquifer management. 


paper examines two case studies (Sewage 
PB in Westford, Massachusetts, and water- 
supply in Mashpee, Massachusetts) to compare the 
cost-effectiveness of the specific-capacity tech- 
nique with that of a conventional pump test in 
obtaining new data concerning the water-bearing 
properties of an aquifer as well as the quality of 
water at various levels within the aquifer. 
— _ be necessary for the purpose of tracing 
contaminant plume or for other pur- 
poses suc such as predicting the mounding beneath a 
hing field or the upconing of saltwater beneath 
a pra A well. A cost analysis comparing the two 
techniques indicated clearly that specific-ca- 
pacity method provides a cost-effective means of 
gathering aquifer property data. Thus, this method 
provides an — reconnaissance technique 
that can be employed to gather aquifer property 
data during exploratory drilling programs for 
water-supply, wastewater disposal, solid waste dis- 
or contaminant tracing studies. It allows the 
investigator to identify those areas on the site that 
warrant larger-diameter wells, extended pumping 
tests or more oct sampling programs in 
(See also W88-09129) 


WELLS SURVIVE 
DOWN THERE: DESIGN AND INSTALLA- 
TION TECHNIQUES FOR HAZARDOUS 
WASTE STUDIES, 
Western Water Consultants, Inc., Sheridan, WY. 
H. R. Richter, and M. G. Collentine. 
IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thington, OH. 1983. p 223-229, 2 tab, 3 ref. 


Descriptors: *Design criteria, *Wells, *On-site 
tests, *Groundwater pollution, *Hazardous wastes, 
*Installation, *Monitoring, *Observation wells, 
Casings, Sam on ah a operations, Project 
planning, Ev 


This paper describes various design and installation 
methods used by the authors to complete monitor- 
ing wells and critically evaluates those methods 
based on site-specific applications. The paper de- 
scribes design of the monitoring wells, including 
drilling met! and completion and development 
| sersery decontamination and field examples. 
me of the suggested drilling methods are hollow 
stem auger, air rotary, mud/foam rotary, and back- 
hoe. Factors in determining casing diameter in- 
clude cost, well development, aquifer testing, sam- 
pling, contaminant cleanup, and hydrogeologic en- 
vironment. A principal controlling factor in decon- 
tamination was local climatic conditions. Experi- 
ence in decontamination of field and drilling equip- 
ment at remote project sites under extreme temper- 
ature conditions requires driller to have ‘extra’ 
supplies on-site so that pre-cleaned equipment is 
as each new hole. The authors have found 
that designing monitoring wells in the office based 
only on published data does not always meet the 
objective of the prenymen oy or Although the 
authors believe that in-office design is necessary 
and a good place to start, it is, however, critical 
that on-site flexibility in design be employed. (See 
also W88-09129) (Friedmann-PTT) 
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J. A. Senger, and W. M. Perpich. 

IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thington, OH. 1983. p 230-234, 3 fig, 2 ref. 


Descriptors: *Sealants, *Well design, *Monitoring 
wells, *Salinity, *Mineral water, *Groundwater 
management, *Monitoring, Brines, Permeability 
coefficient, Industrial wastes, Water quality, Data 
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This paper describes the use of the Dowell gasket 
as a for ground-water monitoring wells. Labo- 
ratory column tests were conducted to evaluate 
the effect of the ng mae brine on the benton- 
ite pellets and the Dowell seal ring gasket. The 
bentonite was adversely affected by the ground- 
water, showing no appreciable swelling in the 
brine. However, the Dowell gasket swelled three 
to four times its original volume in the brine. The 
coefficients of permeability were determined for 
the bentonite pellet seal and the Dowell gasket in 
the brine (0.0000063 cm/sec and 4.5 times 10 to the 
minus 8th power cm/sec, respectively). Thirteen 
monitoring wells were installed in the lower silt 
and glacial till layers of a waste salt pile from an 
herbicide manufacturing plant, using prefabricated 
Dowell gaskets. The Dowell gaskets performed 
satisfactorily, Water-quality data collected from 
these wells confirmed the bulk soil analyses data 
regarding the location of the contaminants. How- 
ever, the Dowell gaskets do contain soluble inor- 
ganic and organic compounds. The extent to 
which this solubility may limit the application of 
the Dowell gaskets is not known. (See also W88- 
09129) (Friedmann-PTT) 
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MONITORING: WELL INSTALLATION 


TRAUMA, 

Jordan Gorrill Associates, Portland, ME. 
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IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thington, OH. 1983. p 235-246, 6 fig, 2 tab, 12 ref. 


Descriptors: *Chemistry of groundwater, *Well 
design, *Wells, *Monitoring wells, *Groundwater 
management, *Aquifer management, *Observation 
wells, *Monitoring, *Installation, *Data interpreta- 
tion, Aeration, Oxidation-reduction potential, New 
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concentration, Sealants, Backfills, Well water. 


The increased use of guidelines for groundwater 
quality monitoring wells has led to the continued 
improvement these wells. However, even with a 
high level of care given to their installation, many 
monitoring wells yield anomalously variable ana- 
lytical results for considerable time periods follow- 
ing installation. This paper presents and reviews 
the installation and chemical analysis data from 20 
background monitoring wells at six locations in 
northern New England. Several of the factors con- 
sidered in this review are well design and construc- 
tion, geology, hydraulic conditions, and physico- 
chemical processes. The data were drawn from 
groundwater quality monitoring projects conduct- 
ed by the E.C. Jordan Co., during the design and 
permit application of phases of ash, sludge and 
mine tailing disposal projects. From the conditions 
observed at the sites described in this paper, the 
following conclusions were drawn: (1) normally 
employed monitoring well installation procedures 
can cause substantial hydrogeochemical trauma; 
(2) the magnitude of installation trauma is related 
to physico-chemical differences between the natu- 
ral ground water and substances introduced during 
well installation (drilling fluids, seals and backfills); 
(3) hydraulic stressing of seals and backfill can 
cause passage of pH-altering substances into the 
well cavity; (4) introduction of air into the well 
water can significantly alter the natural reduction- 
oxidation potential (Eh) of the ground water. 
Some of the recommendations offered by the 
author to minimize installation trauma are: mini- 
mize or eliminate the introduction of water in 
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installing the well; do not use bentonite or other 
drilling fluids unless absolutely needed; if water is 
needed, attempt to use water with a pH similar to 
that anticipated of the natural ground water, based 
on localized knowledge (soil conservation services, 
geological survey, etc.); and look for changes in 
ratios between geochemically related analytes 
(Mg/Ca, Mn/Fe, Cu/Pb, etc.). (See also W88- 
09129) (Friedmann-PTT) 
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TECHNIQUE FOR RENOVATING CLOGGED 
MONITOR WELLS, 

W. H. McTigue, and R. G. Kunzel. 

IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thington, OH. 1983. p 247-250, 3 fig, 4 ref. 
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This paper describes a technique for renovating 2- 
inch PVC monitor wells that have been clogged 
by intrusion of silt from the surrounding soil and 
that have, in this case, been cross-contaminated by 
bailer sampling. The technique selected consisted 
of the installation of a properly filtered gas-dis- 
placement sampler inside the 2-inch PVC casing 
and screen of the existing monitor wells. The first 
step in the procedure was thorough cleaning of 
each monitor well using a water Jett system, 
using clean water from the municij system, 
which was not recirculated after being introduced 
into the well. After the intruded silt had been 
washed out of the casing and screen of each well, 
and after the jetting water returned consistently 
clear, the jetting tools were withdrawn from the 
well casing, making sure that the water level in the 
casing was not allowed to drop during the with- 
drawal. A gas-displacement sampler with a porous 
polyethylene tip section and rigid PVC riser pipe 
was inserted into the clean monitor well and 
screen. The outside diameters of sampler and riser 
pipe were 1 1/2 and 1 inch, respectively. The 
sampler unit itself was approximately 16 inches in 
length. After the sampler unit was carefully cen- 
tered in the well, filter sand was poured slowly 
into well casing to allow the movement of ground 
water into the monitor well and into the gas drive 
sampler while excluding the fine particles now 
lodged in the original gravel pack. A seal of ben- 
tonite pellets was placed in the well casing at the 
top of the filter sand column. The remainder of the 
well casing was then filled with readily available 
material to complete the installation. After installa- 
tion, the gas-displacement sampler was operated as 
a pump to extract residual wash water in the filter 
sand and to ensure that the entire system was 
purged and refilled with natural ground water. 
= Sets 'W88-09129) (Friedmann-PTT) 
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Problems associated with bore volume purging are 
addressed. The process can alter the aqui! er-qual- 
ity water, masking of the parameters to be moni- 
tored or diluting the contaminant to levels below 
detection. These problems are not limited to either 
low- or high-yield monitoring wells and are found 
in both unconsolidated and bedrock aquifers. 
While it is generally agreed that the stagnant water 
must be removed from the well bore in order to 
sample representative, aquifer-quality water, there 
can be established no specific number of well-bore 


volumes of water that must be removed from a 
well in order to provide a satisfactory sample. This 
is because the response of each monitoring well 
will depend on the aquifer transmissivity and stor- 
age coefficients, the stratigraphy penetrated by the 
well and the specific well design. Sometimes, cer- 
tain contaminants are best sampled without any 
purging of the well bore at all. Removal of a set 
number of well-bore volumes of water, whether 
adjusted for well yield or not, can often lead to 
misrepresentative samples that are insensitive due 
to dilution of contaminants, masking the chemical 
constituents or other alteration of the aquifer-qual- 
ity water during purging. While in most cases 
something must be done instead of sampling the 
stagnant water in the well bore, the controlled 
pumping of the well while monitoring a few 
rameters in the field to determine when aquifer- 
quality water is pumped will provide far better 
results than purging the same number of bore- 
volumes from each well. (See also W88-09129) 
(Friedmann-PTT) 
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Hydraulic aspects of the pare pene under 
laboratory-controlled conditions. The primary ob- 
ga of the experiment was to examine the effect 
_— ping water from near the water surface 
in the well casing (surface pursing) and to 
abe a comparison with the effect of pumping 
from a further submerged position. A secondary 
objective was to evaluate the effect of pumping 
rate on the purging behavior. The results of this 
research showed that: (1) purging accomplished by 
pumping from near the water surface within the 
well casing is the most reliable way to ensure 
complete removal of stagnant water within a 2- 
inch well casing; (2) removal of about seven bore 
volumes by surface pumping is sufficient to cause 
virtually complete purging of a 2-inch casing; (3) 
purging behavior during surface purging is inde- 
pendent of pumping rate over the range of rates 
examined (0.15 gpm to 5 gpm); (4) pumping from a 
submerged location far below the water surface 
introduces uncertainty as to when purging can be 
considered complete due to possible downward 
migration of water form above the pump inlet. 
Such downward migration may be expected even 
in the absence of drawdown effects. The effect is 
exacerbated by a high pumping rate; (5) a close- 
fitting baffle above the pump inlet is not effective 
in preventing the intake of stored water during 
subsurface purging. A tight seal above the pump 
inlet (e.g., an inflatable packer) may prevent down- 
ward migration of stored water. (See also W88- 
09129) (Friedmann-PTT) 
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This paper discusses the application of shallow 
seismic reflection which can identify subsurface 
structures as shallow as 7 meters. Subsurface data 
at depths of 7 to 30 mm were discernible on a 
seismogram. The impact from a 0.223 caliber rifle 
bullet generated frequencies over 400 Hz, in com- 
parison to frequencies below 100 Hz generated by 
conventional seismic energy sources. These higher 
frequencies allow for detection of reflectors at 
very shallow depths, with increased resolution of 
the sedimentary beds. This technique can be very 
useful to the hydrogeologist in characterizing allu- 
vial environments for the purposes of ground- 
water monitoring or ground-water renovation. The 
combination of exploratory drilling and seismic 
reflection, using the parameters described in this 
paper, yields useful data on the shallow subsurface 
structure and stratigraphy. Because this technique, 
as presently developed, cannot determine specific 
permeabilities or porosities, borehole data is neces- 
sary in order to quantify these parameters. (See 
also W88-09129) (Friedmann-PTT) 
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This paper describes several case studies where 
geophysical techniques were applied to better 
define potential ground-water contamination prob- 
lems. The case fiistories illustrate typical uses of 
such techniques in the southeastern U.S. EPA 
Region IV utilized the capability of the Field 
Investigation Team contract to conduct these in- 
vestigations. These Studies consisted of an initial 
evaluation of site history, waste analyses and hy- 
drogeology. Few control wells were drilled during 
these studies. Resistivity data interpretations were 
mainly based on existing subsurface data and simi- 
lar experiences at other sites. Most surveys were 
completed in two to four days with crews of two 
or three people. As a means of preliminary leach- 
ate monitoring and location waste sources, resisiti- 
vity and magnetometry have proven to be cost- 
effective site screening techniques. In contrast to 
conventional drilling and sampling techniques, it 
can be shown that the use of geophysics allows a 
manyfold savings in time, dollars and resources. 
The drilling rig contract requirements alone repre- 





sent a three- to four-week time delay, while the 
time required for a —— investigation from 
the planning stage to the completion of the final 
report is in the range of four to five weeks. In time 
savings alone, the advantage in using geophysical 
techniques for screening studies is apparent. (See 
also W88-09129) (Friedmann-PTT) 
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This paper describes the methodology and sample 
applications of chemical time-series sampling of 
groundwater contamination. The use of time-series 
sampling is quite similar to the use of tracer tests to 
gain insights into preferential paths of contaminant 
movement. There are sound benefits to incorpora- 
tion of successive pumped samples in ground-water 
contamination investigations, including temporal 
sampling efficiency. Also, as this paper shows, 
concurrent hydraulic testing not only yields impor- 
tant information about aquifer parameters, but may 
be readily adapted to enhance the use of time-series 
analyses; e.g., purposeful hydraulic interference 
can be used to isolate and locate a contaminant 
source. (See also W88-09129) (Friedmann-PTT) 
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This paper describes several easily mastered meth- 
ods for rapid estimation of the impact of pumping 
center on nearby contaminant plumes. Data were 
appropriately corrected to account for the differ- 
ent sources of data variability. Data from pumping 
(water-supply) wells are often gathered during 
ground-water contamination investigations to aug- 
ment special monitoring wells and to estimate the 
effectiveness of remedial actions. Because the in- 
terpretation of these data requires an understand- 
ing of the areal limits of the zone of the aquifer 
actually yielding waters to a pumping well (the 
capture zone), it is useful to construct velocity 
distribution _ While manual plots are easily 
constructed for a singie well, use of computerized 
codes is much more efficient for more complex 
situations. Such codes can be devised to show not 
only the spatial distribution of contaminants, but 
also the contaminant concentration history at se- 
lected points. Use of such plots can help the field 
investigator select the most appropriate solutions 
to pollution problems. (See also W88-09129) 
(Friedmann-PTT) 
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Direct measurement of gasoline flow on top of 
groundwater provides rapid information on direc- 
tion and rate of movement. This paper describes 
direct measurement, which can be used for calibra- 
tion if a sufficient volume of strata is available. 
Careful attention should be paid to well construc- 
tion and screen selection to optimize accuracy of 
direction and rate determinations. Slotted well 
screens either four or more rows show a significant 
improvement in accuracy of direction compared 
with three or less rows. Small slot width not only 
greatly restricts flow rate, but sizes less than 0.010 
inch may swell shut and eliminate flow. The time 
to peak is similar to water for groundwater flow 
meter probes. Sensitivity with gasoline as the 
liquid phase was found to be about one-half that of 
water. This appears due to the lower thermal con- 
ductivity of line compared to water, although 
the heat travels principally through glass 
beads. Using a three-dimensional graphic display of 
the Darcian variable, the site hydrogeological 
characteristics can be visually depicted. (See also 
W88-09129) (Friedmann-PTT) 
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Recent developments in effectiveness testing of 
dispersants are discussed, with emphasis on the 
Mackay-Nadeau-Steelman laboratory test. A novel 
flume test system is described in which an attempt 
was made in the laboratory to simulate a sea test 
involving continuous application by boat. Some 
recent findings of test programs are discussed and a 
detailed mechanism proposed for the dispersion 
process. It is proposed that a mathematical model 
be sought to express effectiveness as a function of 
the volumes of oil, water, and dispersant, oil vis- 
cosity, water salinity, and application. method. It is 
suggested that this model could form the basis of a 
procedure for correlating effectiveness and linking 
laboratory tests to application conditions at sea. 
(See also W88-09183) (Author’s abstract) 
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Tests have been conducted to determine the extent 
of dispersed oil sorption on sediments and reten- 
tion of this association when seawater is flushed 
through the substrate. Sediment beds were pre- 
pared where dispersed oil in seawater was allowed 
to percolate down through the sand. Water con- 
centrations of dispersed oil were determined before 
and after percolation. Distribution of oil in sedi- 
ments was shown to be very patchy and not suita- 
ble for quantitating effects on benthic species. 
Eighty-three percent of the oil remained in the top 
3 cm during this process. Additional tests in special 
cores showed that sediments containing dispersed 
oil would release about 40% of the oil when sea- 
water flowed from the bottom of the core up 
through the bed of sand. Based on the fact that 
most of the dispersed oil is held in the 3 cm of 
substrate when water is drained completely 
through the sediment, it is recommended that ex- 
posure systems be designed with a layer (2 to 3 cm) 
of contaminated substrate on top of clean sediment. 
Fiberglass trays (with mesh bottoms) were pre- 

ed in this manner and exposures initiated in 
both subtidal and intertidal areas in Sequim Bay, 
Washington. The alterations in hydrocarbon com- 
ponent composition during the 2-yr exposure peri- 
ods are described. Biological responses measured 
in these studies were the growth of small clams 
and the recruitment of multiple benthic species. 
Significant reductions were observed in clam 
growth in oil-contaminated sediments. In studies in 
Year 1 (intertidal zone), the difference in effects on 
recruitment of benthic species attributable to the 
two treatments (dispersed and undispersed oil) was 
not significant but in Year 2 studies (subtidal zone), 
more severe effects on recruitment resulted from 
chemically dispersed oil. (Author’s abstract) 
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The establishment of L-Lake for receiving thermal 
effluent from the newly reactivated L-Reactor has 
raised some concern about possible remobilization 
of 137-Cs from the Steel Creek floodplain sedi- 
ments. To assess the potential for 137-Cs remobili- 
zation and bioavailability under specific environ- 
mental conditions, information on cesium distribu- 
tion among the various solid phase components is 
required. The objective of this investigation was to 
develop a method for estimating the various chem- 
ical forms of 137-Cs in sediments employing a 
sequential selective dissolution (SSD) technique 
that could be utilized in assessing potential bioavai- 
lability. Several methods were combined to form 
six different SSD schemes. Exchangeable 137-Cs 
was extracted in all schemes with calcium acetate 
to estimate planar site (nonspecifically adsorbed) 
Cs(CaOAc) followed by ammonium chloride, to 
estimate available interlayer edge and wedge zone 
Cs, which is not exchangeable by larger hydrated 
cations (NH4Cl). Oxides were then removed by 
either hydroxylamine or dithionite citrate (DCB). 
Organic matter was oxidized with acidified 30% 
peroxide, unacidified 30% peroxide, sodium hypo- 
chlorite, or sodium pyrophosphate. The residual 
137-Cs was that which remained associated with 
the solid phases following all extractions. (See also 
W88-09211) (Lantz-PTT) 
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Drawn from a wide range of papers, reports and 
government documents, this book examines the 
state-of-the-art in remote sensing. After presenting 
an overview and summary, the material is orga- 
nized around three broad subjects: sensors, proc- 
essing and analysis techniques, and applications; 
and each of these is covered in an extensive chap- 
ter. In Chapter 1, the book’s emphasis on civilian 
spaceborne data sources is established, with in- 
depth coverage of radar imaging, coastal zone 
color scanners, thematic mappers, and return beam 
vidicon equipment. Chapter 2 brings together algo- 
rithms and other methods for converting bits into 
pictures, extracting features of the patterns in those 
pictures, and evaluating results. Chapter 3 de- 
scribes the uses of remote sensing technology in 
meteorology, geology, agriculture, and oceanogra- 
phy. The Appendix provides a list of pixel values 
or a window of a Landsat Multispectral Scanner 
(MSS) image so that the reader can try some 
processing on real data using a personal computer. 
(Lantz- 
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The procedure for conducting a soil column test is 
described with 8 to utilizing this technique 
for evaluating soil flushing for remediation of haz- 
ardous waste sites. Technical factors that should be 
considered prior to selection of flushing as a poten- 
tial alternative include the soils hydraulic loading 
and desorptive capacities and the ability of the 
leachate to be collected. Test design parameters 
include selection of representative soils, selection 
of an appropriate transport fluid and test apparatus. 
Case history results of a soil column test conducted 
on three coarse-grained soils collected from a haz- 
ardous waste site showed significant reduction of 
effluent concentrations after displacement of 150 
pore volumes. (See also W88-09283) (Author’s ab- 
stract) 
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RATIONALE FOR FILTRATION OF GROUND 
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IN: Proceedings of the Sixth National Symposium 
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19-22, 1986. National Water Well Association, 
Dublin, OH. 1986. p 292-294. 
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The issue of filtration of groundwater samples is 
integral to discussions of proper protocol in 
=o sampling. Some workers believe that 
iltration is essential to the preparation of a water 
sample in order to get a representative and accu- 
rate analysis, whereas others are equally convinced 
that filtration will deleteriously effect the water 
sample and lead to difficulties with the data ac- 
quired from it. Each side of this issue has merit 
because the reasons for the groundwater analysis 
vary and the objectives in the analytical program 
also differ. There are legitimate situations in which 
a groundwater sample should not be filtered before 
it is analyzed for its chemical constituents in the 
laboratory and there are circumstances dictating 
that an accurate analysis is only obtained when 
filtration is accomplished. Although filtration in 
this context is filtration through a 0.45 micron 
pore-size membrane, the same principles apply if 
the filtration medium is glass fiber or paper. Fre- 
quently, practical limitations of time and sample 
characteristics dictate the use of glass fiber or 
paper as prefilters before the final membrane step. 
In dealing with the subject of filtration, one must 
address the water-quality parameters that could be 
affected either by the act of filtration or by the 
failure to filter. The effect of filtration is discussed 
in relation to the following parameters: dissolved 
gases, dissolved metals, suspended matter, iron pre- 
cipitates, radioactive gases, radioisotopes associat- 
ed with suspended solids, and volatile organic 
compounds. (See also W88-09283) (Alexander- 
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New Jersey Dept. of Environmental Protection, 
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POSITIVE ASPECTS OF SAMPLE FILTRA- 
Jordan (Edward C.) Co., Inc., Portland, ME. 


For primary bibliographic entry see Field 5A. 
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RATIONALE FOR SCREEN LENGTH SELEC- 
TION AND PLACEMENT, 

Environmental Protection Agency, Denver, CO. 
Region VIII. 

For primary bibliographic entry see Field 7A. 
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REVIEW OF MATERIALS USED IN MONI- 
TORING AND MONITORING WELL CON- 
STRUCTION, 

Waste 
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The use of drilling fluids in monitoring wells 
should be curtailed whenever possible. Migration 
of bentonite or even ‘clean water’ into the aquifer 
materials disturbs the subsurface environment and 
creates chemical and biological conditions that 
have the potential for alterin; ng water quality in the 
immediate vicinity of the well and the area impreg- 
nated. Due to the limited area of influence experi- 
enced during development of monitoring wells, 
drilling fluids seldom are removed to the extent 
that they will not cause ‘well trauma.’ Similarly, 
the improper placement of well sealing materials 
often results in these materials being in the flow 
path to the well or in such close proximity that 
they also chemically interfere with the quality of 
water collected from the well. The inability to 
measure in-situ groundwater quality conditions 
prohibits field documentation or measurement of 
these types of chemical interferences. The sparsity 
of field documentation or evidence should not ate 
used as an excuse to overshadow common sense 
and laboratory evidence that clearly indicates the 
potential for chemical interference from drillin 

fluids and grout materials. (See also W88-09283 
(Alexander-PTT) 
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Representative samples of groundwater quality are 
difficult to obtain and subject to a variety of influ- 
ences. Potential sources of impact on sample qual- 
ity are grouts and sealants, and drilling fluids. 
Grouts and sealants may either invade the forma- 
tion and filter pack and elevate pi or if improper- 
ly installed, provide an avenue for sample contami- 
nation from overlying units or the surface. Drilling 
fluids, most commonly guar gum and bentonite 


suspensions, have been shown to elevate chemical 
oxygen demand, sulfate and chloride concentra- 
tions. Additionally, the large number of potential 
additives comprise a list of potential contaminants 
of the groundwater system. Proper attention to 
procedure must be employed to minimize the po- 
tential impacts of grouts and sealants and drilling 
fluids on the operation of monitoring systems. (See 
also W88-09283) (Author’s abstract) 
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METHOD FOR CHARACTERIZING VOLA- 
TILE ORGANIC COMPOUND CONCENTRA- 
TIONS IN SHALLOW SOILS, 
Kennedy/Jenks/Chilton, Irvine, CA. 
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INSTRUMENTATION OF PORE PRESSURE 

AND SOIL WATER SUCTION, 

Bristol Univ. (England). ag ote of Geography. 
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Geomorphology. John Wiley and Sons, New 
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Slope hydrology is an element of slope instability 
that is reflected explicitly in —_ stability models, 
or is implicitly required in the examination of 
longer term hillslope development. In many slope 
stability problems and in many materials (especial- 
ly residual soils) uncertainties relating to the 
strength parameters of a soil are perhaps similar to 
the difficulties of predicting pore pressure or suc- 
tion values for stability analysis. ile this factor 
is of critical, and frequently underrated impor- 
tance, it must be appreciated that pore pressure/ 
suction monitoring is undertaken for perhaps four 
primary reasons: (1) To calibrate stability analysis 
models; (2) To provide a means of estimating the 
worst groundwater condition a site might experi- 
ence; (3) To provide initial results as a prelude to 
full site instrumentation; and (4) To identify the 
dominant groundwater/soil water processes. In- 
strumentation selection, installation, and monitor- 
ing is thus a major element in site investigation 
work. Of course, in many investigations it is neces- 
sary to undertake more than one of the above 
objectives of pore pressure monitoring simulta- 
neously, due to cost constraints. These objectives 
may potentially interact and, bearing in mind the 
particular significance of pore water conditions, it 
is important that a sound review is provided of 
available instrumentation. This chapter reviews in- 
strumentation in three classes: piezometer systems, 
tensiometers, and sensors for suction measurement 
in excess of 90 kPa. (See also W88-09334) (Lantz- 
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CHEMICAL ANALYSIS OF WATER: GENER- 
AL PRINCIPLES AND TECHNIQUES, 

Water Research Centre, Medmenham (England). 
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D. T. E. Hunt, and A. L. Wilson. 

The Royal Society of Chemistry, Burlington 
House, London, England. 1986. 683 p. 
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This book is intended to deal solely with the 
analysis of those aqueous solutions to which the 
terms ‘water’ is commonly applied. Thus, potable 
waters and naturally-occurring fresh waters are 
included, but trade effluents, sewage, industrial 
wastes, etc., are generally excluded. In establishing 
a program of sampling and analysis, it is useful to 
consider the total — as composed of a 
number of sequential stages. The sequential ap- 
proach adopted here provides a reasonable frame- 
work in which all the factors of interest can be 
discussed. Section 2 discusses the stage where deci- 
sions concerning the analytical information re- 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 


quired for the water of interest are discussed. Sec- 
tion 3 considers factors affecting the spatial and 
temporal variability of water quality. Section 4 
describes the nature of errors in analytical results 
and also presents some simple statistical ideas and 
techniques of value in quantifying these errors, 
while section 5 discusses the sources, estimation, 
and control of the bias of analytical results in 
individual laboratories. Section 6 deals in depth 
with the estimation and control of the precision of 
analytical results in individual laboratories, and 
section 7 describes a detailed procedure for ensur- 
ing that all laboratories of a group achieve a speci- 
fied accuracy. Section 8 considers how the discus- 
sion in sections 4 to 6 bears on the way in which 
routine analytical results should be reported. The 
remaining five sections discuss the factors to be 
considered in choosing analytical methods, prob- 
lems commonly met in analysis, and the advan- 
tages vs. disadvantages of various laboratory tech- 
niques and computer methodologies. (Lantz-PTT) 
W88-09355 


SAMPLING AND ANALYSIS OF RAIN. 
American Society for Testing and Materials, Phila- 
delphia, PA. 

A Symposium Sponsored by the American Society 
for Testing and Materials, Committee D-22 on 
Sampling and Analysis of Atmospheres, Philadel- 
phia, Pennsylvania, October 7, 1981. ASTM Spe- 
cial Technical Publication 823, 1983. 99 p. Edited 
by S. A. Campbell. 
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The many laboratories measuring precipitation pa- 
rameters throughout the world attest to the im 
tance of this activity. Participating organizations 
range from major networks, which collect and 
process thousands of samples per year, to local 
college, university, and state laboratories, which 
may process 10 to 100 samples per year. Research 
scientists are conducting extensive, sophisticated, 
multisite studies of the composition of storm water 
using coulometric titration and mass spectrogra- 
phy, while in Vermont members of an extensive 
voluntary network of citizens are determining rain- 
water acidity using pH paper. Voluntary standardi- 
zation of some of the collection and measurement 
techniques would seem to have many advantages. 
Agreements among major networks to store pre- 
cipitation samples and to conduct certain analyses 
using the same predetermined and tested proce- 
dures would radically improve data comparability. 
Perceiving a need for standard methods for deposi- 
tion measurement, ASTM Committee D-22 on 
Sampling and Analysis of Atmospheres recom- 
mended practices for the collection and analysis of 
precipitation and formulated appropriate standard 
methods. ASTM convened a one day conference 
and workshop on Sampling and Analysis of Rain 
on October 7, 1981 to assess the need for and 
interest in standards development. At the confer- 
ence, invited authors described the processes lead- 
ing to acidic precipitation, some techniques used to 
collect and analyze rain, and quality assurance 
programs currently used by major acid precipita- 
tion measurement networks. This book is a compi- 
lation of these papers. (See W88-09388 thru W88- 
09396) (Lantz-PTT) 
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EMA, Inc., St. Paul, MN. 
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PRINCIPLES OF ENVIRONMENTAL SAM- 
PLING. 

Radian Corp., Austin, TX. 
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IN: Principles of Environmental Sampling. Ameri- 
can Chemical Society. 1988. p 3-23, 3 fig, 2 tab, 95 
ref. 


Descriptors: *Pollutant identification, *Sampling, 
*Water sampling, *Water analysis, Sample prepa- 
ration, Sample preservation, Field tests, Chemical 
analysis, Errors. 


Meaningful sampling protocols depend on careful 
planning of the actual procedures used in sample 
collection, handling, and transfer. Protocols are 
thorough written descriptions of the detailed steps 
involved in sample collections. Traditional field 
and laboratory quality control measures are fre- 

uently not satisfactory for meaningful results and 
should be realistically evaluated and refined before 
incorporating into a protocol. An environmental 
sampling protocol includes (1) the overall purpose 
and the specific purpose(s) of the sampling effort; 
(2) selection of chemical constituents of interest; 
primary (substances of regulatory concern, such as 
priority pollutants) and secondary (transformation 
products, variables needed to meet criteria for 
representativeness); (3) sampling location and fre- 
quency; and (4) sample handling, field determina- 
tions, storage and transport. Sampling location/ 
frequency should consider minimal disturbance of 
samples or local environment and scale problems 
(bucket vs. surface layer). Sample collection (con- 
tact of sample with sampling device) can be a 
source of error, especially at trace levels. Common 
error sources are contact with foreign material, 
loss of volatile substances, and reaction of the 
sample with the matrix before analysis. Sample 
handling from collection to analysis should mini- 
mize exposure to weather conditions and speed in 
pretreatment (such as filtration). Blanks and spike 
samples should be handled in the same manner as 
the actual samples. (See also W88-09415) (Cassar- 
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CONTAMINATION, 

Radian Corp., Austin, TX. 

For primary bibliographic entry see Field 5A. 
W88-09418 


STORAGE AND PRESERVATION OF ENVI- 
RONMENTAL SAMPLES. 

Oak Ridge National Lab., TN. 
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EVALUATING AND PRESENTING QUALITY 
ASSURANCE SAMPLING DATA, 

Research Triangle Inst., Research Triangle Park, 
NC. 
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SAMPLING WATERS: THE IMPACT OF 
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Dow Chemical U.S.A., Midland, MI. Mammalian 
and Environmental Toxicology. 
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ASSESSMENT OF MEASUREMENT UNCER- 
TAINTY: DESIGNS FOR TWO HETEROSCE- 
DASTIC ERROR COMPONENTS. 

National Bureau of Standards (NEL), Gaithers- 
burg, MD. 
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MODERN SAMPLING EQUIPMENT: DESIGN 
AND APPLICATION, 

Isco, Inc., Lincoln, NE. 

For primary bibliographic entry see Field 5A. 
W88-09423 


SAMPLING GROUNDWATER MONITORING 
WELLS: SPECIAL QUALITY ASSURANCE 
AND QUALITY CONTROL CONSIDER- 
ATIONS, 

IT Corp., Austin, TX. 
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TECHNIQUES FOR SAMPLING SURFACE 
AND INDUSTRIAL WATERS: SPECIAL CON- 
SIDERATIONS AND CHOICES, 

BCM Converse, Inc., Mobile, AL. 
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GROUNDWATER SAMPLING, 

Satterthwaite Associates, Inc., West Chester, PA. 
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Food and Drug Administration, Washington, DC. 
Center for Food Safety and Applied Nutrition. 
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Lockheed ra rerg -4 and Management Services 
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New York State Agricultural Experiment Station, 
Geneva. Analytical Labs. 
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AND SOLID WASTES, 
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CONSIDERATIONS, 
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Both field and ‘laboratory tests for saturated and 
partially saturated soils are considered in this 
review of the state-of-the-art in the measurement 
of hydraulic conductivity of fine-grained soils. For 
saturated soils, field tests are to be preferred be- 
cause they permeate a larger volume of soil, thus’ 
taking into account the effects of macrostructure 
better than laboratory tests. Field tests are general- 
ly best performed by using a cylindrical piezome- 
ter tip, installed by methods that minimize disturb- 
ance, and measuring flow under a constant’ head: 
Laboratory ne should be as large as practi- 
cal and should be oriented to produce flow in the 
direction of maximum hydraulic conductivity. The’ 
permeant should be a fluid similar to that encoun- 
tered in the field. Without proper experimental 
technique, the conductivity measured in the labo- 
ratory may differ from the field value by several 
orders of magnitude: Field tests for unsaturated 
soils are not well developed and can only be 
recommended for cases where water will be 
ponded on the surface of a site. The most versatile 
laboratory techniques are the instantaneous ‘profile 
method using tensiometric or psychrometric 
probes, and the pressure plate outflow method. 
The best method to use depends on the soil suction 
expected in the field. (See also W88-09434) (Au- 
thor’s abstract) 
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Florida Univ., Gainesville. Dept. of Microbiology 
and Cell Science. 
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THREE APPROACHES, 
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Tufts Univ., Medford, MA. Dept. of Civil Engi- 
neering. 
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STEMS, 
Connecticut Univ., Storrs. Dept. of Agricultural 
Engineering. 
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NANTS AT HAZARDOUS WASTE FACILITIES: 
A CASE STUDY, 
Dunn Geoscience Corp., Albany, NY. 
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HIGH FREQUENCY PERCUSSION-DRIVEN 
MICRO-WELLS IMPROVE EFFICIENCY OF 
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National Aeronautics and Space Administration, 
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Environmental Studies. 
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From 1980 through 1985, waters of the Great 
Lakes were sequentially sampled for dissolved, 
particulate, and total trace elements. Major sam- 
pling occurred in 1980 for Lake Huron, in 1981 for 
es Erie and Michigan, in 1983 for Lake Superi- 

or, and in 1985 for Lake Ontario. Great care was 
taken during collection, storage, and analysis to 
prevent sample contamination and to document 
any contamination occurring. Trace elements 
measured by atomic absorption techniques were 
silver, aluminum, arsenic, boron, barium, berylli- 
um, bismuth, cadmium, cobalt, chromium, stronti- 
um, vanadium, and zinc. All results were field and 
laboratory blank corrected. Excluding aluminum, 
barium, iron, and strontium, concentrations of 
trace elements in most of the Great Lakes were a 
few or less, with many elements being below 1 
ppb. lement concentrations were highest in Lakes 
rie and Michigan and lowest in Lakes Huron and 
Superior. All five Great Lakes had more than 50% 


of their total iron, aluminum, and manganese asso- 
ciated with particulate matter. (Author’s abstract) 
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There has been a poviaty interest in quantitative 
analysis of photochemically produced oxidants in 
natural surface waters Sesome of their importance 
in the redox reactions of organic and inorganic 
compounds. In this paper, quantitative singlet 
oxygen analysis is described as well as the applica- 
tion of this method for the determination of quan- 
tum yields of photooxidation and singlet oxygen 
production. ie importance of photosensitized 
production of — oxygen by humic materials is 
evaluated. (Miller-PTT) 
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RECENT METHODOLOGICAL PROGRESS IN 
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F.R.). Dept. of Trace Analysis. 

For primary bibliographic entry see Field 5C. 
W88-09572 


DETERMINATION OF ‘HEAVY’ ORGANOTIN 
POLLUTION OF WATER AND SHELLFISH 
BY A MODIFIED HYDRIDE ATOMIC AB- 
SORPTION PROCEDURE, 

Universite de Pau et des Pays de |’Adour (France). 
Lab. de Chimie Analytique. 

For primary bibliographic entry see Field 5A. 
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W88-09573 


ANALYSIS OF POLYCYCLIC AROMATIC HY- 
DROCARBONS IN LACUSTRAL SEDIMENTS 
BY HIGH RESOLUTION SHPOL’SKII SPEC- 
TROFLUORIMETRY AT 10 K, 

Universite de Savoie, Chambery (France). Lab. de 
Spectroscopie Moleculaire. 

For primary bibliographic entry see Field 5A. 
W88-09579 


DETERMINATION OF TRIALKYLLEAD SPE- 
CIES IN WATER SAMPLES, 

Dortmund Univ. (Germany, F.R.). Inst. of Occu- 
pational Health. 

For primary bibliographic entry see Field 5A. 
W88-09580 


IMPROVEMENT OF THE KJELDAHL 
METHOD FOR TOTAL NITROGEN INCLUD- 
ING ACID-HYDROLYZABLE PHOSPHORUS 
DETERMINATIONS IN FRESHWATER ECO- 


SYSTEMS, 
Chile Univ., Santiago. Dept. de Ciencias Ecologi- 


cas. 

H. A. Muhlhauser, L. Soto, and P. Zahradnik. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 28, No. 3, p 215-226, 
February 1986, 3 fig, 2 tab, 14 ref. 


Descriptors: *Kjeldahl procedure, *Nitrogen, 
*Phosphorus, *Ecosystems, *Colorimetry, Chile, 
Sediments, Nutrients, Macrophytes, Nitrates, Ni- 
trites, Phosphates. 


A simpler, faster and accurate alternative proce- 
dure for the traditional Kjeldahl method is report- 
ed. Besides total nitrogen determination, it also 
allows the determination of acid-hydrolyzable 
phosphorus. The procedure does not distinguish N- 
NO2 and N-NO3. The method is sensitive at the 
microgram level in samples containing 10 to 200 
micrograms N/Litre and 10 to 200 micrograms P/ 
1. Nitrogen and phosphorus are determined colori- 
metrically. Reproducibility is better than + or - 
10%. P-PO4 and N-NH3 in water, sediments, 
aquatic macrophytes and terrestrial plants collect- 
ed in central Chile have been determined using the 
method reported here. (Author’s abstract) 
W88-09581 


STABILITY OF PRECIPITATION SAMPLES 
UNDER FIELD CONDITIONS, 

Netherlands Energy Research Foundation ECN, 
Petten. 

J. Slanina, J. H. Baard, B. C. Broersen, j. J. Mols, 
and P. I. Voors. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 28, No. 4, p 247-261, 
February 1987. 5 fig, 5 tab, 10 ref. 


Descriptors: *Sample preservation, *Sampling, 
*Contamination, *Water analysis, *Precipitation, 
*Water sampling, Field tests, Regression analysis, 
Tree elements, Statistics, Errors. 


Eight wet-only samplers placed in one location 
were used to sample precipitation. Subsamples 
were taken from the sample bottles directly after 
the precipitation event and at regular intervals u wp 
to a period of 2100 hours and analyzed for bul 
and trace elements, while the samples stayed in the 
samplers under field conditions. Outliers were de- 
leted by means of conventional statistical tech- 
niques. The resulting data base was tested by 
means of the F-test for consistency and for changes 
in the chemical composition of precipitation sam- 
ples directly after sampling or after an extended 
stay under field conditions. Eighty-one percent of 
the samples showed consistent results and no clear 
indication of chemical changes was found. Regres- 
sion analysis indicated that the uncertainties for 
samples analyzed after one week are less than 5% 
enerally for the bulk elements and less than 14% 
for the trace elements. After a period of 400 hours, 
the uncertainties for the bulk elements increase to a 
level of 5-10% and 5-30% for the trace elements. 
Contamination as a result of handling the samples 
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to obtain subsamples seems the main cause for the 
increase of, the concentrations which were ob- 
served. Contamination during the sample pretreat- 
ment and analysis in the laboratory is probably of 
minor i rtance. (Author’s abstract) 

WES-09502 


GC/MS, HPLC AND FAB MASS SPECTRO- 
PHOTOMETRIC ANALYSIS OF ORGANIC MI- 
CROPOLLUTANTS IN BARCELONA’S WATER 
SUPPLY, 

Instituto de Quimica a | Barcelona 
(Spain). Lab. d’Espectrometria de Masses 

For primary bibliographic entry see Field 5A. 
W88-09583 


PCB TRACE ENRICHMENT FROM CON- 

TAMINATED NATURAL WATER AT THE SUB 

PPT LEVEL ON C18 MICR( :‘ARTRIDGES, 

Liege Univ. (Belgium). Zoolo:, Inst. 

For primary bibliographic entry see Field 5A. 
W88-09585 


EFFECT OF FILTRATION AND CENTRIFUGA- 
TION ON THE DETERMINATION OF ALUMI- 
NUM IN WATER, 

Norsk Inst. for Skogforskning, Aas. 

O. Royset, A. O. Stuanes, G. Ogner, and G. 
Sjotveit. 

International Journal of Environmental Anal 
Chemistry IJEAA3, Vol. 29, No. 1+2, p 141- 7) 
March 1987, 3 fig, 2 tab, 16 ref. 


Descriptors: *Water analysis, *Laboratory meth- 
ods, *Aluminum, Surface water, *Leachates; 
Water sampling, Pollutant identification, Particu- 
late matter, Spectrophotometry, Colloids, Filtra- 
tion, Centrifugation, Surface water, Membrane fil- 
ters, Surface water. 


The effect of filtration and centrifugation on the 
determination of aluminum in surface and leachate 
water was studied. For surface and leachate water 
samples, only small effects were observed after 
filtration through 0.45 micrometer or 0.22 microm- 
eter pore size membrane filters.compared to unfil- 
tered samples. For over 80% of the samples which 
contained 0.01-15 mgAl/L, the differences be- 
tween unfiltered and filtered samples were less 
than 0.10 mgAl/L; only for about 5% of the 
samples were the differences above 0.20 mgAl/L 
observed. (Author’s abstract) 

W88-09586 


ANALYTICAL CHEMISTRY OF CHROMIUM 
SPECIES IN THE ENVIRONMENT, AND IN- 
TERPRETATION OF RESULTS, 

Bayer A.G., Leverkusen (Germany, F.R.). 

For primary bibliographic entry see Field 5A. 
W88-09589 


DETERMINATION OF METHYL- AND ETH- 
YLMERCURY IN NATURAL WATERS AT 
SUB-NANOGRAM PER LITER USING SCF-AD- 
SORBENT PRECONCENTRATION PROCE- 
DURE, 

Goete- 


Swedish Environmental Research Inst., 
borg. 

For primary bibliographic entry see Field 5A. 
W88-09590 


MULTICOLUMN ION CHROMATOGRAPHIC 


CES, 
— Univ. (Sweden). Dept. of Analytical Chem- 


E. THoffmann, G. Marko-Varga, I. Csiky, and J. A. 

Jonsoon. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 25, No. 1-3, p 161-171, 
June 1986. 5 fig, 1 tab, 16 ref. 


Descriptors: *Chemical analysis, *Laboratory 
equipment, *Humic substances, *Chromatography, 
*Nitrates, *Sulfates, Water sampling, Ion ex- 
change. 


A three-column ion chromatographic system for 
the removal of humic substances from natural 
waters and subsequent on-line concentration and 
determination of nitrate and sulfate using non-sup- 
pressed ion chromatography is presented. Humic 
substances are removed using disposable adsorp- 
tion columns packed with chemically bonded 
amine silica material. The sample is directly trans- 
ferred to an ion exchange column where the anions 
are concentrated ca 10 times. After reve the 
flow, the ions are transferred to a third column 
where they are separated and quantified. The de- 
tection limit is less than 1 mg/L of nitrate or 
sulfate in water containing 45 mg/I1 of humic acid. 
(Author’s abstract) 

W88-09608 


245-BROMO-2-PYRIDYLAZO)-5- 
DIMETHYLAMINOPHENOL _ (5-BR-DMPAP) 
AS A REAGENT FOR SPECTROPHOTOME- 
TRIC DETERMINATION OF IRONGID, 
vironmental Science Research Inst. of Guanz- 
hou sere gs _— (China). 


y: 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 26, No. 1, p 19-25, July 
1986. 3 fig, 1 tab, 7 ref. 


Descriptors: *Chemical analysis, *Water analysis, 
*Spectrophotometry, *Iron, *Irrigation water, 5- 
Br-DMPAP. 


A new color reaction of iron(II) with 2-(5-Bromo- 
2-Pyridylazo)-5-Dimethylaminophenol (5-Br- 
DMPAP) has been studied reed In dilute 
acetic acid solution (0.06-0.8 N), iron(II) can form 
a colored complex with 5-Br-DMPAP. The com- 
plex exhibits maximum absorption at 600 nm, and 
the value of the apparent me absorption coeffi- 
—_ is found to be 74,000. The composition of the 
lex is also established as Fe(III):5-Br- 
DM AP = 1:2 by the methods of continuous 
variation and mole ratio as well as slope ratio. The 
Lambert-Beer law is obeyed in the range of 0 to 8 
a iron/ml. The p new method is 
selective and seals for iron(III) and 
won oniphebally applied to the determination of 
iron({I1) in irrigation water. (Author’s abstract) 
W88-09612 


DETERMINATION OF THE SPECIATION OF 

CHROMIUM FROM A BICYCLE FACTORY 

DISCHARGE, 

Dar es Salaam Univ. (Tanzania). Kunduchi Marine 

Biological Station. 

For primary bibliographic entry see Field 5B. 

W88-09615 

DILUTION BIOASSAYS: THEIR APPLICA- 
ION TO ASSESSMENTS OF NUTRIENT - 

ITATION IN HYPEREUTROPHIC WATERS, 

North Carolina Univ., Morehead City. Inst. of 

Marine Sciences. 

H. W. Paerl, and N. D. Bowles. 

Hydrobiologia HYDRB8, Vol. 146, No. 3, p 265- 

273, March 30, 1987. 7 fig, 2 tab, 18 ref. NSF BSR 

8314702, University of North Carolina Water Re- 

sources Research Institute Project A-122 NC, and 

North Carolina Sea Grant Projects ER-i and 

R/MER-2. 


Descriptors: *Eutrophication, *Bioassay, *Water 
analysis, *Nutrients, *Limiting nutrients, Phyto- 
plankton, Nuisance algae, Impaired water quality, 
Water quality standards, Nitrogen, Phosphorus, 
Iron, Trace metals, Neuse River, North Carolina, 
Water quality management. 


Hypereutrophic waters, which are characterized 
by nutrient inputs exceeding phytoplankton nutri- 
ent requirements, are often sites of chronic nui- 
sance algal blooms and associated water-qualit 
deterioration problems. In order to restore suc 
systems to acceptable water-quality standards, 
identification of growth-limiting nutrients is of cen- 
tral importance. Conventional nutrient-addition 
bioassay techniques are often ineffective in identi- 


ying potentially limiting nutrients, due to persist- 


ent nutrient excesses in hypereutrophic systems. 
Accordingly, we have developed a nutrient-dilu- 


tion bioassay, in which stepwise dilutions of phyto- 
plankton nutrients (nitrogen, phosphorus, iron, 
trace metals) with a nutrient-free major-ion solu- 
tion are capable of: 1) identifying those nutrients 
potentially most limiting, and 2) establishing mag- 
nitudes of respective nutrient-input cutbacks re- 
quired to bring about nutrient-limited control of 
phytoplankton growth. In situ deployment of dilu- 
tion bioassays should help establish criteria govern- 
ing minimal nutrient inputs required to arrest unde- 
sirable impacts of hypereutrophy. We have evalu- 
ated the field applicability of dilution bioassays 
onic fie a 2-year trial in the periodically h eutro- 

; leuse River, North Carolina. (Author’s ab- 
pace 


W88-09634 

WATER QUALITY STUDIES ON BUCKING- 
HAM CANAL (MADRAS, INDIA): A DISCRIMI- 
NANT ANALYSIS, 

Presidency Coll., Madras (India). Dept. of Zoolo- 


gy. 
For primary bibliographic entry see Field 5A. 
W88-09641 


STUDY OF ‘wy SORPTION/DESORPTION 


CE, 
= Univ. Hamburg-Harburg (Germany, 


For primary bibliographic entry see Field 5B. 
W88-09705 


VENTURI FLUME OF MINIMUM SPACE RE- 


Q 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Chaire de Constructions Hydraulics. 

W. H. Hager. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH Vol. 114, No. 2, p 226-243, May 
1988. 11 fig, 1 tab, 14 ref, 3 append. 


Descriptors: *Weirs, *Flow i *Stage-dis- 
charge relations, *Venturi , *Hydraulics, 
*Mathematical analysis, *Discharge measurement. 


The flow features of a Vénturi flume, constricted 
with ged, thin-plated elements were inves- 
9 ted. elements, located at both side walls 

a rectangular duct, as are usually found in large 
pat ipal sewers, are fixed at the bottom and at 
the ceiling by a simple device. Particular attention 
is paid to the head-discharge equation for various 
constriction rates, the limit submergence, and the 
discussion of the internal flow mechanism. The 
theoretical approach accounts for the effects of 
fluid separation from the constriction elements and 
for the streamline curvature. Compared to the 
conventional discharge equation, the effects of the 
contraction geometry and the relative energy head 
are included. The final result corresponds to an 
explicit equation for discharge once the contrac- 
tion geometry is fixed and the upstream flow depth 
is recorded. Design curves allow a rapid and pre- 
cise determination of discharge. (Author’s abstract) 
W88-09734 


> cea FLOW MEASUREMENT ACCURA- 


Agricultural Research Service, Kimberly, ID. 
For primary bibliographic entry see Field 7C. 
W88-09735 


CHARACTERIZATION OF LIGHT REGIME 
CHANGES (PAR) BY IRRADIANCE REFLEC- 
TANCE IN TWO AMAZONIAN WATER 
BODIES WITH DIFFERENT PHYSICO-CHEM- 
ICAL PROPERTIES, 

Kiel Univ. (Germany, F.R.). Botanisches Inst. 

For primary bibliographic entry see Field 2H. 
'W88-09761 


COLLECTION MANIFOLD FOR MULTILE- 
VEL GROUND-WATER SAMPLING DEVICES, 
British Geological Survey, Keyworth (England). 





Fluid Processes Research Group. 

S. P. Hitchman. 

Ground Water GRWAAR, Vol. 26, No. 3, p 348- 
349, May-June 1988. 2 fig, 3 ref. 


*Water 


Descriptors: *Groundwater, *Sam —— 
ield tests, Ra- 


sampling, Groundwater pollution, 
dioactive tracers. 


A sampling manifold was developed that allows 
the rapid collection of ground water from multile- 
vel samplers during tracer tests. The manifold is 

cheap and easily assembled. The graduated syringe 
allows reasonably accurate, le volumes to 
be collected. ‘Compared with the sampling method 
used in previous tracer experiments, that of con- 
necting a vacuum line to each sampling point in 
turn, the manifold has a number of advantages. 
Sampling takes about 1/5 of the time, even less if 
there is more than one operator, enting a 
backlog when samples are to be lyzed on site 
and allowing ‘breathing space’ when the sampling 
interval is short. It is safer when using active 
tracers, as there is less chance of splashing and 
contamination. Because all sampling points are 
under vacuum at the same time, water is 
less likely to be drawn from adjacent sampling 


OF BACTERIAL GROWTH 
RATES IN SUBSURFACE SEDIMENTS USING 
THE be OF TRITIATED THY- 
MIDINE INTO D) 
Dayton Univ., OH. +R of Biology. 
7 M. Thorn, and R. M. Ventullo. 

icrobial Ecology MCBEBU, Vol. 16, No. 1, p 3: 
6 1988. 3 fig, 5 tab, 41 ref. 


Descriptors: *Soil bacteria, *Subsurface sediments, 
*Bacteria, *Ecosystem, Growth, DNA, Tritium, 
Soil types, Clays, Sand, Silt, Radioactive tracers, 
Oklahoma, Wisconsin, Michigan. 


Microbial growth rates in subsurface sediment 
from three sites were measured using a 
of tritiated thymidine into DNA. Samplin, 
popes Lula, Oklahoma, Traverse City, ich 
and Summit Lake Wisconsin. The method 
pane (1) thymidine concentrations >125 nM, 
(2) incubation periods <4 h, (3) addition of sodium 
dodecyl sulfate (SDS) and EDTA for optimum 
macromolecular extraction, and (4) DNA purifica- 
tion, in order to accurately measure the rate of 
thymidine incorporation. Macromolecule extrac- 
tion recoveries, as well as percentage of tritium 
label incorporated into the DNA fraction, were 
variable and largely depended upon sediment com- 
=. In general, sandy sediments yielded 
igher extraction recoveries and demonstrated a 
larger percentage of label incorporated into DNA 
than sediments that contained a high silt-clay com- 
ponent. Reported results also indicate that the 
acid-base hydrolysis procedure routinely used for 
macromolecular fractionation in water samples 
may not be routinely applicable to the modified 
sediment procedure where addition of SDS and 
EDTA are required for macromolecular extrac- 
tion. Growing rates exhibited by subsurface com- 
munities are relatively slow, ranging from 510,000 
to 1020,000 cells/g/day. These rates are 2 to 1,000- 
fold lower than growth rates measured in surface 
sediments. These data lend support to the supposi- 
tion that subsurface microbial communities are nu- 
tritionally stressed. (Author’s abstract) 
'W88-09790 


MICROBIAL COMMUNITIES IN THE SATU- 
RATED GROUNDWATER ENVIRONMENT: I. 
METHODS OF ISOLATION AND CHARAC- 
Le OF HETEROTROPHIC BACTE- 


Bremen Univ. (Germany, F.R.). 

J. Kolbel-Boelke, B. Tienken, and A. Nehrkorn. 
Microbial Ecology MCBEBU, Vol. 16, No. 1, p 
17-29, 1988. 3 tab, 50 ref. 


Descriptors: *Bacterial analysis, *Soil bacteria, 
*Bacteria, *Heterotrophic bacteria, *Groundwater, 
Taxonomy, Cluster analysis. 


A method is described for isolation and morpho- 
logical and physiological characterization of 
groundwater bacteria based on numerical taxono- 
my and cluster analysis. and using a miniaturized 
test system (microtiter plates). Bacteria were isolat- 
ed randomly on P-agar,.and each strain was char- 
acterized in —_ to 155 features. The media for 
peso p> en ifferentiation are listed as well as 
methods of discrimination. Strains 
of heterotrophic and oligotrophic page (246), 
isolated from 5 water. samples from different 


also WE803792) Chathor’e abstract) 
W88-09791 


EQUIVALENCE OF MICROBIAL BIOMASS 
MEASURES 


TE, 
COUNTS IN SUBSURFACE AQUIFER SEDI- 
pie State Univ., Tallahassee. Dept. of Biologi- 
cal Science. 


D. L. Balkwill, F. R. Leach, J. T. Wilson, J. F. 
McNabb, and D. C. White. 

Microbial Ecology MCBEBU, Vol. 16, No. 1, P 
73-84, 1988. 
Descriptors: *Aquifers, *Subsurface sediments, 
*Bacteria, *Bacterial analysis, *Soil bacteria, Bio- 
mass, Adenosine triphosphate, Biological mem- 
branes, Microscopy, Lipids. 


An uncontaminated subsurface aquifer sediment 
contains a ol ca aunts community consisting 


riate staining. The be cowed i simply 
sero relatively decreased cell numbers, when 
pi ke with surface soils and sediments, make 
the subsurface an ideal natural community with 
the utility of chemical measures 
of microbial biomass to direct microscopic counts. 
The membrane phospholipids (estimated as the 
polar lipid fatty acids, the lipid phosphate, and the 
me gr: i ycerol phosphate), lipopolysac- 
ng bon A (estimated as the LPS hy- 
ony aay ey ), cell walls (estimated as the 
muramic and ATP all give essentially identi- 
cal estimates of cell numbers and dry weight as the 
direct counts, using conversion factors determined 
on subsurface microorganism monocultures. 
Assays of microbial cell components are thus vali- 
dated by with the classical direct 
count in at least one soil/sediment. (Author’s ab- 


stract) 
W88-09795 


SOME SPECIAL PROBLEMS IN THE DETER- 
MINATION OF VIABLE COUNTS OF 
GROUNDWATER MICROORGANISMS, 

Kiel Univ. (Germany, F.R.). Inst. fuer Allgemeine 
Mikrobiologie. 

P. Hirsch, and E. Rades-Rohkohl. 

Microbial Ecology MCBEBU, Vol. 16, No. 1, p 
99-113, 1988. 2 fig, 8 tab, 16 ref. 


Descriptors: *Groundwater, *Sediments, *Micro- 
organisms, *Bacteria, *Soil bacteria, *Bacterial 
analysis, wifer characteristics, Wells, Seasonal 
variation, Water depth, Aquifer characteristics, 
Laboratory methods, Segeberg Forest, Germany. 


Factors affecting viable cell counts in groundwater 
or sediments were studied with samples from the 
Segeberg Forest test area in northern Germany. 
There was very little variation in results with the 
season or depth of sampling: generally there were 
1000-10,000 aerobic cells/ml or g sediment. Long 
incubation times resulted in higher cell counts; 
groundwater samples required 4-5 weeks, and sedi- 
ment extracts had to be cultured for 7 weeks. Total 
cell counts in sediment were 1000-10,000 cells/g 
higher than viable cell counts of aerobes. This was 
explained partly by the additional presence of an- 
aerobes and partly by the observation that some 
morphotypes may not have grown under the 
present conditions. Viable cell counts were not 
influenced by cell extraction from the sediment 
with either sodium pyrophosphate or groundwater 
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extracts. However, iron-precipitating or manga- 
nese-oxidizing bacteria were better extracted with 
sterile groundwater. The microflora of wells was 
more numerous than that of the free aquifer; conse- 
quently it was better to pump off all well water 
before aquifer water was sampled. The diameter of 
the well was also important; thinner tubes had 
higher cell counts than those with wider diameter. 
For sampling, wells should be at least 1 year old, 
since young wells contain higher numbers of 
microorganisms due to underground disturbances 
from the drilling. Turbid water samples could be 
clarified by filtration, but this reduced the viable 
counts by 1-2 orders of magnitude. Two different 
media inoculated with a sample dilution resulted in 
the same cell counts, but their microbial diversity 
was different. Storage of groundwater samples 
before processing resulted in up to 17-fold increase 
in cell counts and loss of diversity in the first 24 
hours. Cell numbers decreased slowly during 
longet storage. (Author’s abstract) 

W88-09797 


ASSESSING BIOTIC INTEGRITY OF THE 
FISH COMMUNITY IN A SMALL ILLINOIS 


STREAM, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Fisheries and Wildlife Sciences. 
P. L. Angermeier, and I. J. Schlosser. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 7, No. 3, p 331-338, Summer 1987. 
4 fig, 4 tab, 28 ref. Water Resources Center, Uni- 
versity of Illinois grant A-093-LLL, Illinois Insti- 
tute of Natural Resources grant 20.113, Environ- 
mental Protection Agency grant R806391. 


Descriptors: *Stream fisheries, *Bioindicators, 
*Water pollution effects, *Fish populations, Water 
quality, Aquatic habitats, Illinois. 


Integrity of the fish community in a small Illinois 
stream was assessed from 1978 to 1980 with two 
indices, the index of biotic integrity (IBI) and the 
Shannon-Wiener diversity index (H’). The IBI 
identified known degradation in water quality and 
habitat structure more reliably than did H’. Assess- 
ments of site quality with IBI were consistent over 
the three sample years but varied according to H’. 
Omission of young-of-year fishes reduced scores 
for both indices, but did not affect assessment 
performance for IBI as much as for H’. The 
breadth of information incorporated into IBI (e.g. 
species composition, be habits) seems to make 
it more generally useful in detecting degradation 
than H’. (Author’s abstract) 

W88-09818 


TRITIUM HYDROLOGIC ae IN FOUR 
CLOSED-BASIN LAKES THE GREAT 
BASIN, U.S.A., 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

A. L. Herczeg, and D. M. Imboden. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 2, p 157-173, March 1988. 14 fig, 5 tab, 26 ref. 


Descriptors: *Tracers, *Lakes, *Radioisotopes, 
*Tritium, *Closed lakes, *Lake evaporation, Hy- 
drology, Great Basin, Water sampling, Fallout, 
Temporal distribution, Hydrologic models, Evapo- 
tation rate, Relative humidity, Spatial dist vibuton, 
Rain, Enrichment, Depletion. 


Four closed-basin lakes in the Great Basin (Lake 
Abert, Oregon; Mono Lake, California; Pyramid 
and Walker Lakes, Nevada) were analyzed for the 
tritium isotope of hydrogen in water samples col- 
lected in 1969, 1976, 1980, and 1981. In each case 
the tritium concentration increased to a maximum 
in the mid-to-late 1960s in response to fallout pro- 
duced by nuclear-weapons testing and then slowly 
decreased soon after the 1966 moratorium. The 
highest level attained was a function of the water- 
residence time of the lake (i.e., shorter residence 
time corresponding to higher maximum tritium 
concentration), and the rate of decrease was slow- 
est for lakes with longer water-residence times. 
The residence time of tritium is less than the water- 
residence time and depends strongly on the evapo- 
rative exchange of tritium with the atmosphere. A 
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tritium hydrologic model was constructed in an 
attempt to constrain hydrologic properties such as 
evaporation rate, relative humidity, and the degree 
of homogeneity of the water column with respect 
to tritium. If evaporation rates determined from 
hydrologic balance are within 20%: of the true 
rates, then the tritium input must be between 50 
and 90%-enriched over that calculated from data 
on tritium fallout in Portland rain. This enrichment 
is considerably reduced if the surface waters are on 
the average depleted by about 10% in tritium 
relative to the whole lake. Calculated mean rela- 
tive humidities lie between 0.45 (Mono Lake) and 
0.25 (Walker Lake). Calculated exchange velocities 
in the gas phase are between 17 and 27 m/h, which 
corresponds to a mean wind speed of about 4 m/s. 
(Author’s abstract) 

W88-09843 


DISCOVERIES AND TESTABLE HYPOTH- 
ESES ARISING FROM COASTAL ZONE 
COLOR SCANNER IMAGERY OF SOUTHERN 
LAKE MICHIGAN, 

Wisconsin Univ., Milwaukee. Center for Great 
Lakes Studies. 

For primary bibliographic entry see Field 2H. 
W88-09846 


LABORATORY STUDIES ON CORE SAM- 
PLING WITH APPLICATION TO SUBTIDAL 
MEIOBENTHOS COLLECTION, 

Louisiana State Univ., Baton Rouge. Dept. of Zo- 
ology and Physiology. 

P. A. Rutledge, and J. W. Fleeger. 

Limnology and gree inf LIOCAH, Vol. 33, 
No. 2, p 274-280, March 1988. 1 fig, 1 tab, 28 ref. 


Descriptors: *Core sampling, *Bottom sampling, 
*Sample preservation, *Coastal waters, *Benthos, 
Simulation, Sediments, Cores, Flocculation, Freez- 
ing. 


Three aspects of subtidal meiobenthic sampling 
were examined through laboratory simulation ex- 
periments with Sephadex gel beads as an epi- 
benthic meiofaunal mimic. Results indicate that 
corer diameter (i. d. from 2.6 to 10.5 cm) does not 
effect sampling efficiency if slow corer penetration 
takes place. Disturbance in cores mimicking condi- 
tions during retrieval by a diver resulted in a bias 
when these cores were subsampled after collection. 
Such effects may also be present in larger (e.g., 
box) corers when a distinct flocculent layer is 
resent. A dramatic effect on vertical profile was 
found when cores were preserved by fast-freezing. 
Cores should be of a size that can be analyzed in 
their entirety, subsampled as a homogenate, or 
subsampled with a device in place as the corer 
enters the sediment. (Author’s abstract) 
W88-09847 


MOTILE EPIFAUNA OF MARINE MACRO- 
PHYTES IN THE INDIAN RIVER LAGOON, 
FLORIDA: I. COMPARISONS AMONG THREE 
= OF SEAGRASSES FROM ADJACENT 


Harbor Branch Foundation, Inc., Fort Pierce, FL. 
For primary bibliographic entry see Field 2L. 
W88-09857 


LARGE-SCALE CLOUD DISTRIBUTIONS AND 
THEIR SEASONAL VARIATIONS AS DE- 
RIVED FROM GMS-IR OBSERVATIONS, 
Tokyo Univ. (Japan). Ocean Research Inst. 

For primary bibliographic entry see Field 2B. 
W88-09866 


ESTIMATES OF THUNDERSTORM PRECIPI- 
TATION EFFICIENCY FROM FIELD MEAS- 
UREMENTS IN CCOPE, 

National Center for Atmospheric Research, Boul- 
der, CO. 

For primary bibliographic entry see Field 2B. 
W88-09872 


DETERMINATION OF DISSOLVED CO2 IN 
UPLAND STREAMWATER, 


Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field SA. 
W88-09920 


SINGLE-WELL TRACER TECHNIQUE FOR 
EVALUATING AQUIFER PARAMETERS: I. 
THEORETICAL WORK, 

Hydrology Service, Jerusalem (Israel). 

Y. Bachmat, S. Mandel, and M. Bugayevski. 
Journal of Hydrology JHYDA7, Vol. 99, No. 1/2, 
p 143-163, May 1988. 6 fig, 8 ref, 4 append. 


Descriptors: *Aquifer characteristics, *Tracers, 
*Test wells, *Pumping tests, *Aquifer testing, 
*Ground mo t, Di ivity, Porosity, 
Field tests, Analytical methods, Solute transport, 
Data interpretation, Model studies, Mathematical 
studies, Equations, Data collections, Hydrologic 
data. 





The theoretical basis of a field technique for evalu- 
ating longitudinal dispersivity and effective porosi- 
ty by a single-well test is presented. A measured 
quantity of an ideal tracer is released instanta- 
neously into the well at rest and moves with the 
natural flow velocity. After a certain delay time 
the well is pumped ata constant rate and tracer 
concentrations in the i water are monitored. 
These serve as data for estimating the above pa- 
rameters. The interpretation of the data is based on 
an eppronimete analytical solution of the direct 
problem by means of the method of small perturba- 
tions and superposition and on an iterative proce- 
dure for solving the inverse problem. Experimental 
procedures and field applications of the method 
will be presented in a forthcoming paper. (Au- 
thor’s abstract) 


NORMALLY DISTRIBUTED SAPROBIC 
INDEX DATA FROM THE BLAGOEV- 
GRADSKA BISTRITZA RIVER, 

= ian Academy of Sciences, Sofia. Inst. of 
Zoolo; 


ry. 
For eeey bibliographic entry see Field 5A. 
W88-09972 


SELECTED DRILL-STEM TEST DATA FOR 
THE UPPER COLORADO RIVER BASIN, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

R. W. Teller, and D. T. Chafin. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Water-Resources In- 
a Report 84-4146, 1986. 112 p, 15 fig, 11 
tab, 57 ref. 


Descriptors: *Hydrologic data, *Drill-stem tests, 
*Permeability, *Hydraulic conductivity, *Fluid 
temperature, *Stratigraphic columns, * pling, 
Hydrogeologic units, Upper Colorado River Basin, 
Geohydrology. 


Permeability data from aquifers and confining 
layers may be available from drill-stem tests made 
during the course of petroleum exploration. 
During the dril!l-stem test, the stratigraphic interval 
of interest is isolated in the hole by the use of 
packers attached to the drill string. Fluid flows 
into the drilling pipe under the influence of the 
formation head. Pressure measurements and other 
data collected during the course of the test are 
used to gain information on undisturbed formation 
head, permeability, hydraulic conductivity, and 
fluid temperature. Drill-stem test data for individ- 
ual formation in the Upper Colorado River Basin 
presented in tables in this report are arranged in 
es of 10 hydrogeologic units that were classi- 
ied on the basis of geologic age, location, deposi- 
tional environment and lithology. Maps indicating 
the locations of test sites and areal distribution of 
test data within the 10 units are provided at the 
beginning of each table. Stratigraphic columns also 
are provided to identify the relative ages of the 
formation tested and to correlate regional hydro- 
or units. (USGS) 
88-10068 


TRACE ANALYSIS OF VOLATILE ORGANIC 
COMPOUNDS IN WATER BY GC AND HPLC, 


210 


Iowa State Univ., Ames. Dept. of Chemistry. 
For primary bibliographic entry see Field SA. 
W88-10077 


7C, Evaluation, Processing and 
Publication 


FALSE WHAT: FALSE POSITIVE RATES IN 
GROUNDWATER MONITORING, 

For primary bibliographic entry see Field 7B. 
W88-09003 


PACIFIC NORTHWEST RIVERS STUDY AS- 
a GUIDELINES: WASHINGTON 


Washington State Energy Office, Olympia. 
For primary bibliographic entry see Field 6G. 
W88-09032 


STATUS OF THE NATION’S WATER QUAL- 
ITY INFORMATION ACTIVITIES. 

Geological Survey, Reston, VA. Office of Water 
Data Coordination. 

Proceedings of the Joint Meeting Advisory Com- 
mittee on Water Data for Public Use, Interagency 
Advisory Committee on Water Data, Department 
of the Interior. Meeting held May 19-21, 1987, 
Charlottesville, VA. 1987. 114 p, 9 fig, 14 tab. 


Descriptors: *Water data, *Interagency coordina- 
tion, *Data collections, *Information exchange, 
*Conferences, Water quality, Water quality man- 
agement, Water supply, Water quality control, 
Water pollution prevention, Water pollution con- 
trol, Monitoring, Water management, Groundwat- 
er management, Hydrologic data collections, Data 
bases, Geological Survey, Policy making. 


The status of the Nation’s water-quality informa- 
tion activities was discussed at a joint meeting of 
the Department of the Interior Advisory Commit- 
tees on Water Data, May 19-21, 1987, in Char- 
lottesville, Virginia. Participants at the meeting 
included members of the Department’s Advisory 
Committee on Water Data for Public Use and its 
Federal counterpart, the Interagency Advisory 
Committee on Water Data. In addition to the 
keynote address on water management for quality 
and quantity and its relation to data gathering and 
data management, reports from several federal 
agencies (Army Corps of Engineers, National Oce- 
anic and Atmospheric Administration, Fish and 
Wildlife Service, Soil Conservation Service, Envi- 
ronmental Protection Agency, and Geological 
Survey) and representatives of New Jersey, Cali- 
fornia, and Nebraska were given. These reports 
describe water quality programs and the unique 
challenges they face such as the need to integrate 
water resource management, and surface and 
groundwater Bayon § and quantity management in a 
complex legal and institutional environment. A 
panel discussion was also held that addressed na- 
tionwide water quality data collection and analysis 
activities. The Geological Survey through the 
Office of Water Data Coordination will actively 
pursue the concerns identified by this advisory 
forum and will assure that the recommend: ‘tions 
formulated in this meeting are given full co’ sider- 
ation during the development of Survey programs. 
The non-Federal advisory committee will continue 
to be involved with the Federal sector policymak- 
ers on issues where water data are critical. (See 
'W88-09040 thru W88-09044) (Geiger-PTT) 
W88-09039 


WATER MANAGEMENT FOR QUALITY AND 
QUANTITY: ITS RELATION TO DATA GATH- 
ERING AND DATA MANAGEMENT, 

J. van Schilfgaarde. 

IN: Status of the Nation’s Water Quality Informa- 
tion Activities. Proceedings of a meeting held May 
ge 1987, Charlottesville, VA. 1987. p 4-11, 7 
ref. 


Descriptors: *Monitoring, *Hydrologic data col- 
lections, *Water quality, *Water management, 
Water pollution prevention, Data interpretation, 





Data acquisition, Water quality control, Manage- 
ment planning, Water pollution control, Computer 
models. 


Water quality monitoring pro; are routinely 
justified by the need for baseline data, for deter- 
mining trends, and to assess the effect of actions or 
changes in circumstances. In developing a water 
— monitoring network, speci! idelines 
id be followed. Monitoring should lend itself 
* clear definition of goals in advance, or establish- 
ment of techniques for data analysis. Long-term 
continuity in data gathering must be assured. Qual- 
ity control should be adequate. Appropriate sam- 
pling procedures should be emphasized, especially 
groundwater. Other natural resources should 
be properly managed to protect water quality. 
Computer models should be used to enhance water 
quality monitoring programs and not to take the 
place of a well managed monitoring network. (See 
also W88-09039) (Geiger-PTT) 
'W88-09040 


ROLE OF THE FISH AND WILDLIFE SERV- 
ICE IN WATER-QUALITY MONITORING, 

For primary bibliographic entry see Field 7B. 
W88-09042 


WATER QUALITY INFORMATION ACTIVI- 
TIES OF THE SOIL CONSERVATION SERV- 
I 


CE, 
For primary bibliographic entry see Field 7A. 
'W88-09043 


WATER QUALITY INFORMATION ACTIVI- 
TIES OF THE GEOLOGICAL SURVEY, 

For primary bibliographic entry see Field 7A. 
W88-09044 


SOURCES OF PHOSPHATE WHICH GIVE 
RISE TO EUTROPHICATION IN SOUTH AF- 
RICAN WATERS, 

National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 5B. 
W88-09047 


DETERMINING UNCERTAINTY IN — 
CAL PARAMETER MEASUREMENTS 
MONTE CARLO SIMULATION, 

— ch Triangle Inst., Research Triangle Park, 


For primary bibliographic entry see Field 5B. 
W88-09092 


DRASTIC: A SYSTEM TO EVALUATE THE 
POLLUTION POTENTIAL OF HYDROGEO- 
LOGIC SETTINGS BY PESTICIDES, 

— Water Well Association, Worthington, 


OH. 
For primary bibliographic entry see Field 5B. 
W88-09097 


PRINCIPLES OF MODELING PESTICIDE 
MOVEMENT IN THE UNSATURATED ZONE, 
Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
For primary bibliographic entry see Field 5B. 
W88-09106 


METHOD FOR THE ASSESSMENT OF 
GROUND WATER CONTAMINATION POTEN- 
TIAL: USING A PESTICIDE ROOT ZONE 
ONE, (PRZM) FOR THE UNSATURATED 


Environmental Protection Agency, Washington, 
DC. Office of Pesticide Programs. 

For primary bibliographic entry see Field 5B. 
W88-09107 


ENVIRONMENTAL SAMPLING FOR HAZ- 
ARDOUS WASTES. 

For primary bibliographic entry see Field 7B. 
W88-09120 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


NEW WAYS OF ASSESSING SPATIAL DISTRI- 
BUTIONS OF POLLUT. 

Stanford Univ., CA. Aerosol Lab. 

For primary bibliographic entry see Field 7A. 
W88-09127 


DETECTING ELEVATED CONTAMINATION 
BY COMPARISONS WITH BACKGROUND, 
National Bureau of Standards, Washin os or De. 
For primary bibliographic entry see Fiel 
W88-09128 


USE OF ANALYTICAL MODELS FOR EVALU- 
TING CORRECTIVE ACTIONS AT HAZARD- 


IN: Proceedings of the Third National Symposium 
on Aquifer Restoration and Ground-Water Moni- 
toring. National Water Well Association, Wor- 
thington, OH. 1983. p 85-97, 7 fig, 2 tab, 43 ref. 


Descriptors: *Water pollution treatment, *Drains, 
*Mathematical models, *Water pollution control, 
*Cutoff walls, *Caps, *Hydrologic models, *Rem- 
edies, *Hazardous materials, inage, Evalua- 
tions, Agricultural engineering, *Model studies. 


The application of one-dimensional analytical 
models to the evaluation of corrective actions at 
hazardous waste sites was focused on steady state 
and transient. solutions capable of simulating line 
drains, cutoff walls and caps of low ae. 
A discussion on Dupuit-Forchheimer theory and 
pte considerations in model seplitetion is 
pone from literature dealing with agricultur- 
engineering. Analytical solutions are 
provided for sch fided for such Qo state flow applications as 
-Hooghoudt’s equation, and 
Youngs’s Ph pe pad model, and for such tran- 
sient applications as Maasland’s model, Terzidis’s 
equations and Venetis’s equation. The numerous 
steady and transient analytical solutions provide 
useful quantitative tools for evaluating the concep- 
tual design of alternative corrective actions. How- 
ever, meaningful application of these models de- 
on the user’s awareness of their governing 
assumptions and limitations. The degree of com- 
patibility between a chosen model and the actual 
field situation must be appreciated to. avoid model 
misuse or misinterpretations. (See also W88-09129) 
(Friedmann-PTT) 


PRESENT-DAY MODELING OF SOURCE AND. 
DIRECTION OF GROUND WATER MOVE- 


MENT, 
For primary bibliographic entry see Field 2F. 
W88-09252 


GROUND WATER MODELING APPLIED TO 
DETERMININ' LOCATIONS AND 
CERREJON COAL 
PROJECT, COLOMBIA, ‘SOUTH AMERICA, 
For primary bibliographic entry see Field 2F. 
W88-09254 


GROUND WATER MANAGEMENT MODEL 
FOR DESERT AQUI 

Ohio Univ., Athens. Dept. of Geological Sciences. 
For primary bibliographic entry see Field 2F. 
W88-09269 


INFLUENCE OF VERTICAL VARIATIONS IN 
LITHOLOGY ON A MATHEMATICAL MAN- 
AGEMENT MODEL FOR THE OGALLALA 
AQUIFER, TEXAS COUNTY, OKLAHOMA, 

For primary bibliographic entry see Field 4B. 
W88-09270 


USE OF A COMPUTER MODEL FOR 
GROUND WATER MANAGEMENT, EASTERN 
SAN JOAQUIN COUNTY, CALIFORNIA, 
Brown and Caldwell, Sacramento, CA. 

For primary bibliographic entry see Field 4B. 
W88-09271 


USING COMPUTER METHODS IN ISLAND 
WATER RESOURCE MANAGEMENT, 
VASHON/MAURY ISLAND, WASHINGTON, 
For primary bibliographic entry see Field 4B. 
W88-09274 


GROUND WATER SAFE YIELD USING LOW- 
FLOW FREQUENCY ANALYSIS, 

Boyle Engineering Corp., San Diego, CA. 

For primary bibliographic entry see Field 4B. 
W88-09277 


DATA BASE MANAGEMENT SYSTEM AP- 
PROACH TO GROUND WATER MANAGE- 


MENT, 
For primary bibliographic entry see Field 4B. 
W88-09279 


EVIDENTIARY CONSIDERATIONS RELATED 
TO THE USE OF GROUND WATER MODELS 
IN LITIGATION, 

Moses, Wittemyer, Harrison, and Woodruff, Boul- 
der, CO. 

For primary bibliographic entry see Field 6E. 
W88-09280 


INSTALLATION OF MULTI-LEVEL MONI- 
TORING WELLS IN A FRACTURED ROCK 
MEDIA, 

—e Consultants, Plymouth Meeting, 


For primary bibliographic entry see Field 7A. 
W88-09286 


CHEMICAL ANALYSIS OF WATER: GENER- 
AL PRINCIPLES AND TECHNIQUES, 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 

For a bibliographic entry see Field 7B. 
W88-0935 


PRESENT-DAY HYDROLOGY OF THE RIVER 
SEVERN, 


Severn-Trent Water Authority (England). 
For primary bibliographic entry see Field 2E. 
W88-09365 


PALAEOHYDROLOGICAL SYNTHESIS AND 
APPLICATION, 
Southampton Univ. (England). Dept. of Geogra- 


phy. 
For primary bibliographic entry see Field 2A. 
W88-09373 


PRACTICAL QUALITY CONTROL OF RAIN- 
WATER ANALYSES, 

College of William and Mary, Williamsburg, VA. 
Dept. of Chemistry. 

S. Y. Tyree. 

IN: Sampling and Analysis of Rain. A Sym — 
Sponsored by the American Society for Testing 
and Materials, Committee D-22 on Sampling and 
Analysis of Atmospheres, Philadelphia, Pennsylva- 
nia, October 7, 1981. ASTM Special Technical 
Publication 823, 1983. p 18-28, 5 fig, 11 tab, 11 ref. 


Descriptors: *Water analysis, *Rain, *Data inter- 
pretation, *Quality control, *Acid rain, *Chemical 
analysis, Hydrogen ion concentration, Monitoring, 
Titration, Acidity. 


A detailed picture is presented of the internal 
consistency of the data generated by a typical acid 
rain monitoring system. Three independent tech- 
niques may be applied in the assessment of rain- 
water acidity: pH measurement, titration, and 
charge balance. On the assumption that one solu- 
tion can have only one acidity value, the three 
techniques present an excellent test for data con- 
sistency. Typical results from two extensive moni- 
toring systems are shown. The difficulties inherent 
in the titration technique are: agreement on proto- 
col, reagent impurities, carbon dioxide interfer- 
ence, and weak acid end point. It will be shown 
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that the titration technique is to be recommended 
in a very limited number of cases. The pH meas- 
urement technique is recommended provided it is 
understood that accuracy no worse than + or - 0.2 
of a pH unit is acceptable. Methods of minimizing 
error are discussed. The charge balance method 
the of eight ions, minimum. 
Error sums and ultimate accuracy are described. 
Methodology recommendations are made. Practi- 
cal results of analyses of real samples collected and 
analyzed by very inexperienced personnel under 
‘adequate’ supervision are shown. (See also W88- 
09384) (Author’s abstract) 
W88-09390 





STATE GROUND WATER DATA MANAGE- 
MENT, 


Sewall (James W.) Co., Old Town, ME. 
For primary bibliographic entry see Field 4B. 
W88-09482 


UENCY DISTRIBUTION OF THUNDER- 
STORM DURATIONS, 
North Carolina Univ., Chapel Hill. 
For primary bibliographic entry see Field 2B. 
W88-09533 


1 AUGUST 1981 CCOPE STORM: OBSERVA- 
TIONS AND MODELING RESULTS, 

South Dakota School of Mines and Technology, 
Rapid City. Inst. of Atmospheric Sciences. 

For primary bibliographic entry see Field 2B. 
W88-09536 


SAMPLING VARIATIONS OF HAILSTONE 
SIZE DISTRIBUTIONS, 

Alberta Research Council, Edmonton. Resource 
Technologies Dept. 

For primary bibliographic entry see Field 2B. 
W88-09537 


NUMERICAL FORECAST STUDIES OF THE 
OCTOBER 1987 STORM OVER SOUTHERN 
ENGLAND, 

Meteorological Office, Bracknell (England). 

For primary bibliographic entry see Field 2B. 
W88-09649 


REVIEW OF DENITRIFICATION IN ON-SITE 
WASTEWATER TREATMENT SYSTEMS, 
Madrid Univ. (Spain). Dept. of Chemical Engi- 
neering. 

For primary bibliographic entry see Field 5D. 
W88-09663 


LONGITUDINAL DISTRIBUTION OF RIVER- 
INE BENTHOS: A RIVER DIS-CONTINUUM, 
Minnesota Univ., St. Paul. Dept. of Forest Re- 
sources. 

For primary bibliographic entry see Field 2H. 
W88-09681 


EXAMINATION OF ASSOCIATION INDICES 
AND FORMULATION OF A COMPOSITE 
SEASONAL DISSIMILARITY INDEX, 

t of Fisheries and Oceans, Burlington 
(Ontario). Great Lakes Fisheries Research Branch. 
O. E. Johannsson, and K. C. Minns. 
Hydrobiologia HYDRB8, Vol. 150, No. 2, p 109- 
121, July 20, 1987. 8 fig, 2 tab, 12 ref. 


Descriptors: meee *Statistical methods, 

*Association indices, *Dissimilarity index, *Spe- 

cies composition, *Population dynamics, Lake On- 

tario, Seasonal variation, Comparison studies, 

ne Phytoplankton, Statistical analysis, 
es. 


A composite seasonal dissimilarity index (SD) is 
developed to compare systematically changing 
communities. Seven association indices were exam- 
ined. Percent Dissimilarity was chosen for commu- 
nity comparisons because it retained a large per- 
centile range for scaling dissimilar communities 
and responded linearly to the degree of overlap 


between communities. Examination of three con- 
secutive years of Lake Ontario phytoplankton 
data, using SD, produced reasonable dissimilarity 
values. Inter-year variability was significantly 
greater than inter-station variability. SD has great 
potential in ecology for comparing communities 
which vary along any gradient. In use, yond wo ed 
SD year-year combinations would be calculated 
and the results — to detect different groups 
of years thereby defining normal types of years as 
well as unusual years. This technique can detect 
slow drifts in community structure, cyclic changes 
and abrupt alterations. SD should be a valuable 
tool for mse monitoring and community 
analysis. (Author’s abstract) 

W88-09689 


INFLUENCES OF HABITAT AND SEASONAL 


BRATE ASSEMBLAGES IN THE CATCHMENT 
OF THE RIVER WALES, 

University of Wales Inst. of Science and Technolo- 
gy, Cardiff. Dept. of Applied Biology. 

S. J. Ormerod. 

Hydrobiologia HYDRB8, Vol. 150, No. 2, p 143- 
151, July 20, 1987. 1 fig, 6 tab, 34 ref. 


Descriptors: *Sampling, *Aquatic habitats, *Sea- 
sonal variation, *Macroinvertebrates, *Aquatic 
— *Benthic fauna, *Species composition, 

ydrogen ion concentration, Stream gradient, 
Principal component analysis, Correlation analysis, 
Wales, Water sampling, River basins, Computer 
programs. 


Assemblages of benthic macroinvertebrates were 
assessed in relation to environmental variables at 
45 sites in the catchment of the Welsh River Wye 
in 1982. Samples were collected from three habi- 
tats (margins, riffles, flats) and in two seasons 
(Spring and Autumn), separated and combined 
data sets being ordinated and classified by the 
computer programs DECORANA and TWIN- 
SPAN. Correlations between primary ordinations 
were high (p < 0.001) and always strongly related 
to total hardness or pH: secondary ordinations 
were also intercorrelated and were related to 
stream slope. In each instance, total hardness and 
slope were the strongest discriminants between site 
groupings produced by TWINSPAN. It is con- 
cluded that relationships between faunal assem- 
blages, stream chemistry and stream physiography 
would be effectively detected in the Wye catch- 
ment in either Spring or Autumn and in each of the 
habitats sampled. However, the most precise cate- 
gorization of assemblage type required a sampling 
strategy which combined habitat and seasonal data. 
(Author’s abstract) 

'W88-09690 


ENVIRONMENTAL FACTORS INFLUENCING 
THE OCCURRENCE OF JUVENILE FISH IN 
eee OF PAGBILAQ, PHILIP- 


Open Univ. of Sri Lanka, Nawala. Dept. of Zoolo- 


gy. 
For primary bibliographic entry see Field 2L. 
'W88-09696 


INSTREAM FLOW STUDIES IN PERSPEC- 


TIVE, 

Tulsa Univ., OK. Faculty of Biological Science. 
For primary bibliographic entry see Field 6D. 
W88-09720 


—— FLOW MEASUREMENT ACCURA- 


Agricultural Research Service, Kimberly, ID. 

T. J. Trout, and B. E. Mackey. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH Vol. 114, No. 2, p 244-255, May 
1988. 2 fig, 3 tab, 13 ref, append. 


Descriptors: *Furrow, *Flow ~ measurement, 
*Streamflow measurements, *Irrigation, *Statisti- 
cal analysis, Calibrations, Hydraulics, Error analy- 
sis irrigation. 


The primary source of error in properly calibrated, 
constructed, and installed flow measurement de- 
vices is due to reading error or uncertainty. Head 
reading uncertainty in small V-notch flumes and 
submerged orifices is measured in the field as + or 
- 3mm with no consistent variation with reading. 
Elapsed time measurement uncertainty for volu- 
metric measurements increases with the square 
root of the time. The sensitivity of flow measure- 
ment uncertainty to head or time reading uncer- 
tainty is proportional to the ratio of the device 
discharge equation exponent to the pees 
Furrow flow measurement uncertainty varies wi! 
the device and flow rate, but generally exceeds + 
or - 5% and often exceeds + or - 10%. Maintain- 
ing uncertainty below + or - 10% requires flume 
measurements in the upper 50% of their range, 
orifice measurements with head readings > 13mm, 
and volumetric measurement elapsed times > 4 
sec. (Author's abstract) 

W88-09735 


INFLOW-OUTFLOW INFILTRATION MEAS- 
UREMENT ACCURACY, 

Agricultural Research Service, Kimberly, ID. 

For primary bibliographic entry see Field 2G. 
W88-09736 


MUSKINGUM MODEL FOR BORDER IRRI- 
GATION, 

Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 3F. 
W88-09737 


TRICKLE LATERAL HYDRAULICS: I. ANA- 
LYTICAL SOLUTION. 
Arizona Univ., Tucson. Dept. of Soil and Water 


Science. 
For primary bibliographic entry see Field 3F. 
W88-09738 


TRICKLE LATERAL HYDRAULICS: II. 
DESIGN AND EXAMPLES, 

Arizona Univ., Tucson. Dept. of Agricultural En- 
gineering. 

For primary bibliographic entry see Field 3F. 
W88-09739 


FLOOD SKEW IN HYDROLOGIC DESIGN ON 
UNGAGED WATERSHEDS, 

Maryland Univ., College Park. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 2E. 
W88-09740 


EXTREME RAINFALL FOR AFRICA AND 
OTHER DEVELOPING AREAS, 

Utah State Univ., Logan. Dept. of Agricultural 
and Irrigation Engineering. 

For primary bibliographic entry see Field 2B. 
W88-09742 


SIMPLE METHOD OF OBTAINING SU- 
BROOKS RETENTION PARAMETERS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 

For primary bibliographic entry see Field 2G. 
'W88-09747 


IMPACT ON THE SENJOGAHARA ECOSYS- 
TEM OF EXTREME RUN-OFF EVENTS FROM 
THE RIVER SAKASAGAWA, NIKKO NATION- 
AL PARK: II. THE CORRELATION OF VEGE- 
TATION AND ENVIRONMENTAL DISTURB- 
ANCE USING TWINSPAN AND DCA ORDINA- 
TION TECHNIQUES, 

Tokyo Univ. of Agriculture and Technology 
(Japan). Faculty of Agriculture. 

For primary bibliographic entry see Field 2E. 
W88-09771 





OPTIMIZATION MODEL FOR ANALYSIS OF 
TEST PUMPING DATA, 

Roorkee Univ. (India). School of Hydrology 

pa peony bibliographic entry see Field E. 


INFLUENCE OF OUTLYING OBSERVATIONS 
ON SELECTED ESTIMATES OF PARAM- 
ETERS OF DISTRIBUTIONS, 

+ cag rae Monitoring Systems Lab., Las 
e 


jagopal. 

Ground Water GRWAAR, Vol. 26, No. 3, p 325- 
332, May-June 1988. 4 fig, 3 tab, 14 ref. Environ- 
mental Protection Agency Cooperative Agreement 
CR 813552-01-0. 


Descriptors: *G d it, *Statistics, 
*Frequency distributions, — ~ *Water quality, 
*Groundwater Bs eererser Drinking water, *Con- 
tamination, Ma tical analysis, Statistical anal- 
ysis. 











Most measures of groundwater quality are posi- 
tively skewed with a few observations occurring 
with significantly large values. Using a set of math- 
ematical expressions and readily available soft- 
ware, the effect of deleting one or more large- 
valued observation(s) on selected estimates of pa- 
rameters on underlying distributions are evaluated. 
The effect of deleting a single large-valued obser- 
vation on the mean is linear, and on the standard 
deviation it is nonlinear (approximately quadratic). 
In the case of multiple deletions, the relationship 
between the change in mean and the sum of the 
deleted observations is linear, whereas the relation- 
- between the change in the standard deviation 
the sum of deleted observations is nonlinear. 
The effect on the standard deviation is a function 
of the sum of squares of deleted observations. The 
standard deviation is much more sensitive to the 
magnitude of deleted observations than the mean. 
Analysis of a large data set consisting of 17 pri- 
mary and secondary drinking water constituents 
pone the that the effects of "deleting large-valued 
observations on the standard deviation is consider- 
ably higher than that on the mean, the 95th and the 
99th percentiles. Seldom are percentiles below the 
75th affected by the deletion of large-valued obser- 
vations. Analyses of upper quantiles and the maxi- 
mum can be of much value in the study of maxi- 
mum contaminant level violations and population 
exposure to toxic chemicals above and beyond 
certain threshold levels. Since large-valued obser- 
vations affect the estimated of different parameters 
differently, it is extremely important to choose the 
relevant parameter first and then study the change 
in its estimate based on the deletion of large-valued 
observations. (Author’s abstract) 
W88-09786 


TEST OF WEIGHTED USABLE AREA ESTI- 
MATES DERIVED FROM A _ PHABSIM 
MODEL FOR INSTREAM FLO' 

TROUT 

Wyoming Game and Fish Dept., Cheyenne. 


For primary bibliographic entry see Field 6D. 
W88-09819 


INVESTIGATION OF INTERANNUAL RAIN- 
FALL VARIABILITY IN AFRICA, 

Wisconsin Univ., Madison. Dept. of Meteorology. 
For primary bibliographic entry see Field 2B. 
W88-09841 


PREDICTION OF INDIAN MONSOON RAIN- 
FALL: FURTHER EXPLORATION, 

Wisconsin Univ., Madison. Dept. of Meteorology. 
For primary bibliographic entry see Field 2B. 
W88-09842 


OROGRAPHIC RAINFALL EVENTS IN THE 
OROFURE MOUNTAIN RANGE IN HOK- 


APAN, 
Hokkaido Univ., Sapporo (Japan). Dept. of Geo- 
physics. 
For primary bibliographic entry see Field 2B. 
W88-09868 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


STATISTICAL RELATION BETWEEN RELA- 
TIVE HUMIDITY AND THE GMS OBSERVED 
CLOUD AMOUNT, 

Japan Meteorological Agency, Tokyo. Numerical 
Prediction Div. 

For primary bibliographic entry see Field 2A. 
W88-09869 


ESTIMATION OF ENVIRONMENTAL FATE 
OF INDUSTRIAL CHEMICALS, 

Mitsubishi-Kasei Inst. of Toxicological and Envi- 
ronmental Sciences, Yokohama (Japan). 

oe primary bibliographic entry see Field 5B. 


NONLINEAR, DISCRETE FLOOD EVENT 
MODELS: I. BAYESIAN ESTIMATION OF PA- 


Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of Water 
Resources. 

For primary bibliographic entry see Field 2E. 
W88-09915 


NONLINEAR, DISCRETE FLOOD EVENT 
MODELS: II. ASSESSMENTS OF STATISTI- 
CAL NONLINEARITY, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of Water 
Resources. 

For primary bibliographic entry see Field 2E. 
W88-09916 


NONLINEAR, DISCRETE FLOOD EVENT 
MODELS: III. ANALYSIS OF PREDICTION 
UNCERTAINTY, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of Water 
Resources. 

For primary bibliographic entry see Field 2E. 
W88-09917 


VARIABILITY IN BENTHIC INVERTEBRATE 
DENSITY ESTIMATES FROM STREAM SAM- 


PLES, 

Chadwick and Associates, Littleton, CO. 

For primary bibliographic entry see Field 2H. 
W88-09927 


NORMALLY _ DISTRIBUTED SAPROBIC 
INDEX DATA FROM THE BLAGOEV- 
GRADSKA BISTRITZA 


RIVER, 
Bulgarian Academy of Sciences, Sofia. Inst. of 
Zoology. 
For primary bibliographic entry see Field 5A. 
W88-09972 


LOG-LOGISTIC FLOOD FREQUENCY ANAL- 
Ys 


Saint Andrews Univ. (Scotland). 
For primary bibliographic entry see Field 2E. 
W88-09974 


FACTORS AFFECTING THE IDENTIFICA- 
TION OF INDEPENDENT STORM EVENTS, 
Agricultural Research Service, Coshocton, OH. 
North Appalachian Experimental Watershed. 

For primary bibliographic entry see Field 2B. 
W88-09977 


COMPARATIVE STUDY OF AREAL RAIN- 
FALL ESTIMATION METHODS USING RAIN 
GAGE AND RADAR DATA - APPLICATION 


METEOROLOGIQUE - APPLICATION AU 
PAS DE TEMPS JOURNALIER DANS LE 
REGION DE MONTREAL), 

Institut de Mecanique de Grenoble, Saint-Martin 
d’Heres (France). 

For primary bibliographic entry see Field 2B. 
W88-09979 


ASSESSMENT AND COMPILATION OF 
GROUNDWATER QUALITY DATA FOR MIS- 
SISSIPPI, 

Mississippi State Univ., State College. Dept. of 
Civil Engineering. 

D. D. Truax. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-186093. 
Price codes: A14 in paper copy; AOI in microfiche. 
Contract No. 14-08-0001-G1234. Project No. 
USGS G1234-23. Mississippi Water Resources Re- 
search Institute, Mississippi State, Technical Com- 
pletion Report G1234-23, July 1987. 290 p, 224 fig, 
29 tab, 5 ref, 3 append. 


Descriptors: *Mississippi, *Data collections, 
*Computer programs, *Water quality data, Data 
storage and retrieval, Water quality management, 
Groundwater management, Information manage- 
ment, Well data. 


The State of Mississippi has a great reliance on its 
groundwater resources to supply water for drink- 
ing, agriculture and industry. Previously, that 
groundwater quality data in the state was stored 
primarily in paper files and virtually no water 
Management or assessment use was made of this 
information. In recent years, the legislature of the 
State of Mississippi mandated the development of a 
centralized water database management system to 
help rectify this. This project was part of the initial 
response to this requirement. The primary task of 
this work was the compilation and electronic stor- 
age of the historic groundwater quality data. This 
was achieved by merging computerized data ob- 
tained from the U.S. Geological Survey with data 
se per files of the Mississippi ments of 
and Natural Resources. This effort consist- 
P= ret correlating the State’s information with fed- 
eral well site information. Well over ten thousand 
paper data records were examined. A secondary 
objective was the development of a menu-driven, 
user-friendly, computer-based system which would 
allow data access and management. Further, the 
network of computer programs was to allow a 
remote user to manipulate the data in virtually any 
fashion desired. The end-product would be an elec- 
tronic file which in turn could be down-loaded to a 
remote terminal, transferred to a second program 
which would develop printouts, or transferred to a 
third system for plotting of concentration con- 
tours. (Truax-MS St. Univ.) 
W88-10027 


JANUARY 1987 WATER LEVELS, AND DATA 
RELATED TO WATER-LEVEL CHANGES, 
WESTERN AND SOUTH-CENTRAL KANSAS, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W88-10046 


POTENTIOMETRIC SURFACE OF THE 
UPPER FLORIDAN AQUIFER, WEST-CEN- 
TRAL FLORIDA, MAY 1987, 

Geological Survey, Tampa, FL. Water Resources 
Div. 


For primary bibliographic entry see Field 2F. 
W88-10047 


ANALYTICALLY-DERIVED SENSITIVITIES 
IN ONE-DIMENSIONAL MODELS OF 
SOLUTE TRANSPORT IN POROUS MEDIA, 
Geological Survey, Reston, VA. Water Resources 
Div. 


For primary bibliographic entry see Field SB. 
'W88-10048 


CALIBRATION OF A _ DISSOLVED-SOLIDS 
MODEL FOR THE YAMPA RIVER BASIN BE- 
TWEEN STEAMBOAT SPRINGS AND MAY- 
BELL, NORTHWESTERN COLORADO, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div 

For primary bibliographic entry see Field SB. 
W88-10050 





Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


SURFACE WATER-QUALITY CHARACTERIS- 
TICS IN THE UPPER NORTH FORK GUNNI- 
SON RIVER BASIN, COLORADO. 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W88-10051 


GEOHYDROLOGIC AND SURFACE-WATER 
DATA FOR THE SACO RIVER VALLEY GLA- 


HAMPS' jUR 

BER 1983 THROUGH JANUARY 1986, 
Geological Survey, Augusta, ME. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W88-10056 


SELECTED 


WATER-QUALITY DATA FOR 
THE 


MINIDOKA IRRIGATION DISTRICT, 
SOUTH-CENTRAL IDAHO, JUNE 1987, 
Geological Survey, Boise, ID. Water Resources 


Div. 

H.W. Young, D. J. Parliman, and I. O'Dell. 
Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Open-File Report 
(map) 87-465, 1987. 1 sheet. 


Descriptors: *Maps, *Water quality, *Hydrologic 
data collections, *Nitrogen compounds, *Drinking 
water, *Groundwater contamination, Groundwat- 
‘ef level, Nitrates, Idaho, Snake River Plain, Mini- 
doka Irrigation District. 


This map report presents June 1987 water-quality 
data, principally dissolved nitrite plus nitrate (as 
nitrogen), and depth-to-water measurements for 67 
wells in the Minidoka Irrigation District, south- 
central Idaho. Nitrogen concentrations ranged 
from 0.2 to 76 milligrams per liter; the median 
concentrations was 6.6 milligrams per liter. Nitro- 
o. concentrations in 9 samples exceeded the U. S. 
nvironmental Protection Agency public drink- 
in mod . of 10 milligrams per liter. (USGS) 
88- 


DIGITAL-MODEL SIMULATION OF THE AQ- 
UIFER SYSTEM I THE TOPPENISH CREEK 
BASIN, YAKIMA INDIAN RESERVATION, 
WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 


For primary bibliographic entry see Field 2F. 
W88-10058 


GEOLOGY AND WATER RESOURCES OF 
CLARK COUNTY, SOUTH DAKOTA, PART II: 
WATER RESOURCES, 

a Survey, Huron, SD. Water Resources 


For ‘primary bibliographic entry see Field 2F. 
W88-10061 


SURFACE-WATER-QUALITY ASSESSMENT 
OF THE UPPER ILLINOIS RIVER BASIN IN 
ILLINOIS, INDIANA, AND WISCONSIN: 
PROJECT DESCRIPTION, 


Geological Survey, Urbana, IL. Water Resources 
Div. 


For primary bibliographic entry see Field 5B. 
W88-10066 


8. ENGINEERING WORKS 
8A. Structures 


FIRST EPA SUPERFUND CUTOFF WALL: 
DESIGN AND SPECIFICATIONS, 
Goldberg-Zoino and Associates, Inc., Newton 
Upper Falls, MA. 

For primary bibliographic entry see Field 5G. 
W88-09131 


— VERTICAL CUTOFF BAR- 
ITER 


. 


For primary bibliographic entry see Field 5G. 
W88-09132 


ISOLATION OF CONTAMINATED GROUND 
WATER BY SLURRY-INDUCED GROUND 
DISPLACEMENT, 

a ey bibliographic entry see Field 5G. 


USE OF WELL PACKERS TO CONTROL TCE 
AND PCE CONTAMINANTS, 

Los Angeles City Dept. of Water and Power, CA. 
Ld . oy bibliographic entry see Field 5G. 


DESIGN. 
Moss (Roscoe) Co., Los Angeles, CA. 

oscoe Moss Company, Los Angeles, California. 
1985. 242 p. 28 Fig, 2 append. 


ENGINEER’S MANUAL FOR WATER WELL 


Descriptors: *Water wells, *Well drilling, *Wells, 
*Manuals, *Design standards, Drilling, Construc- 
tion methods, Water supply development. 


Declining water tables and more stringent water 
quality requirements increasingly necessitate ex- 
loitation of deeper and more complex aquifers. 
| racers surface casings and sealing to eliminate 
unusable groundwaters and surface contamination 
have become commonplace. These and other 
changing requirements, coupled with new technol- 
po have increased well design complexity. The 
oa eae of the technical specification is to ensure 
implimentation of the well ner epood 's design. Spec- 
ification errors have frequently resulted in a prod- 
uct unintended by the engineer, and occasionally in 
unusable wells. Lack of thoroughness may encour- 
age bidding and work by contractors with unsuit- 
able equipment and inadequate experience. Instead 
ped resenting separate technical specifications for 
each drilling method, this manual discusses designs 
pan wy most high capacity wells and proce- 
dures for their construction. Illustrative sections 
from typical specifications are set forth where ap- 
ropriate. Chapter 2 defines the ten most frequent- 
'y used well designs and discusses their uses. Chap- 
ter 3 examines construction methods and relevant 
design factors. Following review of the material 
contained in these chapters and area and site eval- 
uation, the engineer should prepare the basic well 
design. Later elements such as selection of screen 
opening and gravel gradation, methods of develop- 
ment, test pumping procedures, well sae 
nances, etc., are covered in subsequent chapters 
and may be referred to as the specifications are 
written. The pu of this publication is to assist 
an engineer not familiar with every facet of water 
well construction to avoid design errors and 
shoddy construction. This manual is only a guide, 
and modifications to meet a specific condition will 
be required. (Lantz-PTT) 
W88-09353 


WATER WELL HANDBOOK. 

Missouri Water Well and Pump Contractors Asso- 
ciation, Belle, MO. 

Missouri Water Well and Pump Contractors 
Assoc., Inc., Belle, Missouri. 1984. 281 p. Edited 
by Keith E. ‘Anderson. 


Descriptors: *Water wells, *Wells, *Handbooks, 
Groundwater, Geohydrology, Drilling, Pipes, 
Pumps, Electricity, Hydraulics, Groundwater 
budget. 


This handbook contains the charts, tables, and 
other data to which drillers, engineers and geolo- 
gists frequently refer. Specifically, attempts were 
made to compile only the data applicable to 
groundwater supplies. Chapter discussions include: 
(1) quality of water; (2) cable toot drilling; (3) 
rotary drilling; (4) air rotary drilling; (5) pipe and 
casing; (6) pumps; (7) electrical data; and (8) geolo- 
8, and hydraulics of wells. (Lantz-PTT) 
88-09354 


DESIGN AND CONSTRUCTION OF WATER 
WELLS: A GUIDE FOR ENGINEERS, 


National Water Well Association, Worthington, 
OH 


J. Lehr, S. Hurlburt, B. Gallagher, and J. Voytek. 
Van Nostrand Reinhold Company, New York. 
1988. 229 p. 


Descriptors: *Water wells, *Groundwater, *Well 
construction, *Wells, *Construction, *Design 
standards, Geohydrology, Drilling, Groundwater 
movement, Maintenance; Intake, Groundwater po- 
tential, Engineering. 


This book provides fundamental knowledge about 
water-well construction that not only serves as a 
step toward understanding more complex material, 
but that applies to the water-well project at hand. 
Among the topics covered are these: (1) ground- 
water and geology; (2) drilling technology; (3) 
water well design; (4) constructing wells; and (5) 
water well maintenance. Other subjects covered 
include groundwater flow, intake design, testing 
for yield and quantity, water well development, 
consolidated rock wells, and groundwater regions 
of the United States. (Lantz-PTT) 

W88-09356 


ALTERNATIVE SEWER SYSTEMS. 
Water Pollution Control Federation, Alexandria, 
A. 

For primary bibliographic entry see Field 5D. 
W88-09357 

WELLS: A MANUAL ON 
cE , CONSTRUCTION AND 
Rwegarulila Water Resources Inst., Dar es Salaam 


HAND DRILLED 
SITING, DESIGN 
MAINTENAN 


(Tanzania). 
For primary bibliographic entry see Field 2F. 
W88-09400 


USE AND PLACEMENT OF GROUTING AND 
SEALING MATERIALS, 

Vermont Nad of Natural Resources, North 
Waterbury, VT. 

For primary bibliographic entry see Field 5G. 
W88-09517 


FLOOD ALLEVIATION OF THE KAKEHASHI 
BASIN, JAPAN, 

Kanazawa Inst. of Tech. (Japan). Dept. of Me- 
chanical System Engineering. 

For primary bibliographic entry see Field 4A. 
W88-09729 


REDEVELOPMENT OF CLOGGED’ RE- 
CHARGE WELLS, 

Kuwait Fund for Arab Economic Development, 
Safat, 

For primary bibliographic entry see Field 4B. 
W88-09744 


USING CENTER PIVOTS FOR RESEARCH, 
Texas A and M Univ., College Station. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 3F. 
W88-09746 


BOUNDARY-ELEMENT ANALYSIS FOR UN- 
CONFINED SEEPAGE PROBLEMS, 
Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 2G. 
W88-09957 


8B. Hydraulics 


CONSTRUCTION DEWATERING: A GUIDE 
TO THEORY AND PRACTICE, 

Moretrench American Corp., Rockaway, NJ. 

J. P. Powers. 

John Wiley and Sons, New York. 1981. 484 p. 


Descriptors: *Hydraulics, *Soil mechanics, 
*Groundwater movement, *Dewatering, *Con- 





struction, *Environmental effects, Geohydrology, 
Aquifers, Pump tests, Chemical analysis, me 
Wells, Drains, Artificial recharge, Grouting, Fluid 
mechanics, Soil water, Chemical properties, 
Sumps, Deep wells, Costs. 


The movement of groundwater through the soil 
and its effects are governed by laws of some com- 
plexity. The construction worker must have a 
degree of understanding of these laws before 
undwater problems can be dealt with effective- 
ly. The book begins with a discussion of the theory 
on which construction dewatering is based. The 
theory involves the disciplines of soil mechanics, 
hydrology, geology, fluid mechanics. The 
Seapioal relationships in the book are presented 
without mathematical derivations. The engineer 
who wishes to confirm the mathematical validity 
of the relationships presented in this text will find 
references for further study. Chapter discussions 
include: the geology of soils; soils and water; hy- 
drology of the ideal aquifer; characteristics of natu- 
ral aquifers; hydrologic analysis of dewatering sys- 
tems; panes — eer mgr — Ty; 
sumps, drains, and open pumping; deep well sys- 
tems; grouting; artificial recharge; sand drains; and 
— costs. (Lantz-PTT) 
W88-0898 


WATER TANK RECYCLED INTO A PUMP 


STATION - IN-HOUSE, 
For primary bibliographic entry see Field 5F. 
W88-09657 


CHANNEL RESPONSE TO GRADE-CONTROL 
“a ON MUDDY CREEK, MISSIS- 
Colorado State Univ., Fort Collins. Dept. of Earth 
Resources. 

M. D. Harvey, and C. C. Watson. 

Regulated Rivers Research and Management 
RRRMEP, Vol. 2, No. 2, p 79-92, April-June 1988. 
7 fig, 5 tab, 24 ref. 


Descriptors: *Channel erosion, *Grade-control 
structures, *Channeling, *Channel morphology, 
*Water management, Water management effects, 
Morphology, Hydraulics, Hydraulic structures, 
Aggradation, Berms, Bed-load discharge, Shear 
stress, Water surface profiles, Allowable Tractive 
Stress Method, Design criteria, Muddy Creek, 
Mississippi. 


Grade-control structures are commonly employed 
to prevent bed degradation and concomitant bank 
instability of channelized reaches of rivers. A study 
of a 20 km reach of Muddy Creek, a coastal plains 
stream in Mississippi, was conducted in 1985 to 
determine the effects of 12 rock-lined grade-con- 
trol structures that were installed between 1977 
and 1983 prior to channel excavation. An Allow- 
able Tractive Stress Method (TR.25) was used to 
determine the placement of grade-control struc- 
tures, and the gradients between them, for a trape- 
zoidal-shaped channel designed to convey the 1 
year recurrence interval peak flow. The design 
was successful in preventing bed degradation and 
bank erosion over the period of observation. How- 
ever, unpredicted channel responses have oc- 
curred. Aggradation is apparent between control 
structures, and two-stage compound channel has 
formed as a consequence of berm development, 
especially in the lower, older subreach. In the 
lower subreach, the vegetated berms have con- 
stricted the cross-sectional area at the design dis- 
charge (99 cu m/second), and as a result, the 
water-surface slope, shear stress, and unit-stream 
power have increased. Bed material has become 
coarser and better sorted, which has increased 
shear intensity values. These unexpected changes 
are attributed to the lack of adequate consideration 
of the requirement for balance between sediment 
supply and transport in the TR.25 procedure; 
seven tributaries contribute sediment to the main 
channel of the study reach. It appears that the 
increased energy is utilized in bedload transport 
rather than channel erosion. It is demonstrated that 
the TR.25 method is too conservative if significant 
amounts of sediments are being supplied to the 
design channel. In such cases, adjustments in chan- 
nel morphology will increase the energy to accom- 
modate bedload transport. (Author’s abstract) 


W88-09719 


SUSPENDED SOLIDS TRANSPORT IN THE 
REGULATED RIVER BLITHE, STAFFORD- 
SHIRE, U.K., 

Birmingham Univ. (England). Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 2J. 
W88-09722 


HYDRAULIC FRICTION FACTORS FOR PIPE 
FLOW 


Agricultural Research Service, Bushland, TX. 
Conservation and Production Research Lab. 

F. Z. Kamand. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH Vol. 114, No. 2, p 311-323, May 
1988. 8 fig. 2 tab, 14 ref, 2 append. 


Descriptors: *Pipe flow, *Friction, *Mathematical 
analysis, Hydraulic design, Flow friction, Hazen- 
Williams equation, Manning equation, Darcy- 
Weisbach equation, Computers, Design criteria. 


Hydraulic friction loss in pipelines directly affects 
pipe and pump sizing, as well as the balance of 
networks. All friction head-loss’equations have an 
uncertainty in the estimation of pipe interior sur- 
face roughness. When a single resistance coeffi- 
cient based only on the pipe material is used, 
different equations may give significantly different 
estimates of frictional head losses depending on 
pipe size and water flow rate. In complex pipe 
network systems, minor differences in equations or 
coefficients may accumulate and result in vastly 
different predicted head losses or flow rates in 
individual pipes. Mathematical relationships and 
nomogrenss are presented that to relate the fric- 
tion factors of three widely used pipe friction 
equations and to determine the magnitude of the 
differences in calculated head losses. Friction fac- 
tors were developed to be used with the Hazen- 
Williams and the Manning equations for PVC and 
cast-iron pipes that give similar calculated head 
losses to those of the Darcy-Weisbach equation. 
The variation of the friction factors with diameter 
and flow conditions is presented, and computer 
implementation of the variable friction factors is 
discussed. (Author’s abstract) 

W88-09741 


GENERALIZED ENERGY AND POTENTIAL 
ENSTROPHY CONSERVING FINITE DIFFER- 
ENCE-SCHEMES 


FOR THE SHALLOW 
WATER EQUATIONS, 
National Aeronautics and Space Administration, 
New York. Goddard Inst. for Space Studies. 
F. Abramopoulos. 
Monthly Weather Review MRWEAB, Vol. 116, 
No. 3, p 650-662, March 1988. 1 fig, 1 tab, 6 ref, 3 
append. 


Descriptors: *Enstrophy, *Shallow water equa- 
tions, *Mathematical studies, *Fluid mechanics, 
*Hydrodynamics, Finite difference method, Pre- 
diction, Topography, Energy, Flow, Mathemati- 
cal, Streamflow. 


The conditions under which finite difference 
schemes for the shallow water equations can con- 
serve both total energy and potential enstrophy are 
considered. A method of deriving such schemes 
using operator formalism is developed. Several 
such schemes are derived for the A-, B- and C- 
grids. The derived schemes include second-order 
schemes and pseudo-fourth order schemes. The 
simplest B-grid pseudo-fourth-order schemes are 
presented. (Author’s abstract) 

'W88-09873 


8C. Hydraulic Machinery 


LARGE SUBMERSIBLE WATER PUMP 
MANUAL: A GUIDE TO SELECTION, SIZING, 
INSTALLATION AND MAINTENANCE OF 6- 
INCH AND LARGER SUBMERSIBLES. 

Water Systems Council, Chicago, IL. 

Water Systems Council, Chicago, Illinois. 1986. 65 
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p, 15 fig, 12 tab, append. 


Descriptors: *Pumps, *Manuals, Agriculture, Mu- 
nicipal water, Industrial water, Installation, Mathe- 
matical equations, Water conveyance, Water 
supply development. 


The expanding use of 6-inch diameter and larger 
submersible water pumps for agricultural, munici- 
we and industrial applications created a need 
or this manual. Written for specifying and consult- 
ing engineers, contractors, installers and end-users, 
it features easy-to-use information on the selection, 
installation, and maintenance of 6-inch and larger 
submersible pumps. It introduces pumps, system 
components, and technical terms, as well as mathe- 
matical formulae and the steps in the proper selec- 
tion and sizing of submersible pumps. It also in- 
cludes a wide range of useful charts, illustrations 
and graphs for on-going reference. (Lantz-PTT) 
W88-08983 


HYDROCARBON RECOVERY PUMP FOR 
LOW TRANSMISSIVITY AQUIFERS, 
Geoscience Consultants Ltd., Albuquerque, NM. 
For primary bibliographic entry see Field 5G. 
W88-08995 


VERTICAL TURBINE, MIXED FLOW, AND 
PROPELLER PUMPS, 
J. L. Dicmas. 


McGraw-Hill Book Company, New York. 1987. 
379 p. 


Descriptors: *Pumps, *Propellers, *Turbines, Hy- 
draulic machinery, Hydraulic design, mathematical 
equations, Hydraulic turbines, Hydraulic equip- 
ment, Hydraulic engineering, Design criteria, 
Design standards. 


All aspects of vertical diffusion vane pumps in the 
range from’ 1,200 to 13,500 specific speed (0.44 to 
5.00 type numbers), are discussed in this book, 
which is divided into four sections. Chapters 1 
through 5 make up the first section and describe 
present standard vertical turbine, mixed flow, pro- 
peller pump, and submersible turbine pump con- 
struction. Design features of component parts are 
discussed with explanations as to why they are 
made the way they are. Definitions of terms and 
examples of calculations from bowl assembly to 
overall pump and motor performance are given. 
Equations for mechanical design of components 
are shown, with examples of calculations for axial 
thrust, shaft and column elongation, and lateral 
vibration, to name a few. Chapters 6, 7, and 8 
comprise the second section. Chapters 6 and 7 
describe the varieties of structures in which verti- 
cal pumps are installed as well as methods of 
installation, and Chapter 8 describes the operating 
techniques associated with vertical pumps such as 
managing back spin in deepwell turbine pumps and 
starting propeller pumps against closed discharge 
valves. The third section of the book (Chapter 9) is 
the extension of a design manual written some time 
ago and subsequently enlarged. It can be used for 
designing a completely new bowl assembly, fitting 
a new impeller into an existing bowl, or improving 
a current design. Finally, Chapter 10 covers labo- 
ratory and field testing with examples of facilities, 
measuring instruments, and test procedures. 
(Lantz-PTT) 

W88-09239 


REDUCTIONS IN ICHTHYOPLANKTON EN- 
TRAINMENT WITH FINE-MESH, WEDGE- 
WIRE SCREENS, 

Versar, Inc., Columbia, MD. 

For primary bibliographic entry see Field 81. 
'W88-09823 


MIGRATION OF LANDLOCKED ATLANTIC 
SALMON SMOLTS AND EFFECTIVENESS OF 
A FISH BYPASS STRUCTURE AT A SMALIL- 
SCALE HYDROELECTRIC FACILITY, 

Cornell Univ., Ithaca, NY. Dept. of Natural Re- 
sources. 

For primary bibliographic entry see Field 81. 
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W88-09827 


EFFECTS OF HYDROELECTRIC DEVELOP- 
MENT AND FISHERIES ENHANCEMENT ON 
SPRING AND SUMMER CHINOOK SALMON 
AND STEELHEAD IN THE COLUMBIA RIVER 
BASIN, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

For primary bibliographic entry see Field 81. 
W88-09828 


SUSCEPTIBILITY OF CHINOOK SALMON TO 
BYPASS SYSTEMS AT HYDROELECTRIC 
DAMS, 


National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

For primary bibliographic entry see Field 81. 
W88-09829 


ALTERNATIVE WATER SCREENING FOR 
THERMAL POWER PLANTS, 

Burns and Roe, Inc., Oradell, NJ. Hydraulic Engi- 
neering Dept. 

R. T. Richards. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 6, p 578-597, June 1988. 16 fig, 4 ref. 


Descriptors: *Trash rakes, *Intakes, *Trash racks, 
*Screens, *Design standards, *Design criteria, Hy- 
droelectric re Electric power production, 
Thermal powerplants, Economic aspects, Mainte- 
nance, Fouling. 


Since the early 1900s, virtually the only water 
screen used for power-plant cooling water systems 
in the United States has been the ‘through-flow’ 
type of travelling screen. Trash bars and rakes 
upstream of the screens have been similarly re- 
stricted in design. Other industrialized countries of 
the world have gone their own separate ways in 
power plant water screening, having considerable 
confidence that they have the best. Serious and 
costly clogging and carryover of debris have 
plagued many U.S. installations over the years, but 
apparently not enough to push users to look at 
these other successful technologies. The common 
alternatives to through-flow screens are reviewed, 
with comments on the pros and cons of perform- 
ance, maintenance, and cost. Some recent improve- 
ments to common U.S. screens are discussed. Al- 
ternative trash rake designs are similarly reviewed. 
Finally, variations in the total water-cleaning train 
are discussed. (Author’s abstract) 

W88-09849 


OF ANGLED- 


DESIGN AND OPERATION 
SCREEN INTAKE, 

New England Power Co., Westborough, MA. 
For primary bibliographic entry see Field 81. 
W88-09850 


BIOFOULING CONTROL AT WATER INTAKE 

STRUCTURES, 

Stone and Webster Engineering Corp., Boston, 
MA. 


Y. G. Mussalli. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 6, p 616-625, June 1988. 4 fig, 4 tab, 10 
ref. 


Descriptors: ‘*Biofouling, *Intakes, *Coatings, 
*Chlorination, *Performance evaluation, *Design 
criteria, *Design standards, Thermal powerplants, 
Condensers, Maintenance. 


Biofouling of water intakes can affect condenser 
performance and availability. Five biofouling con- 
trol technologies are reviewed: thermal backwash; 
antifouling toxic coatings; nontoxic coatings; 
chlorination; and cathodic protection. Thermal 
backwash is currently used in power plants on the 
West Coast and on Long Island Sound. Toxic 
coatings, although effective, are currently restrict- 
ed because of environmental concerns. Nontoxic 
coatings are currently being evaluated nationwide. 
Continuous low-level chlorination can be effective 
if it is distributed uniformly on intake surfaces. 


Cathodic protection has proven to be ineffective. 
(Author’s abstract) 
W88-09851 


EFFECTIVENESS OF 
INTAKE SYSTEM, 
Environmental Services, Easton, CT. 

For primary bibliographic entry see Field 81. 
W88-09852 


ANGLED-SCREEN 


BIOLOGICAL EVALUATION OF ANGLED- 
SCREEN TEST FACILITY, 

Lawler, Matusky and Skelly Engineers, Pearl 
River, NY. 

For primary bibliographic entry see Field 8I. 
W88-09853 


HYDRO-POWER INTAKE DESIGN CONSID- 
ERATIONS, 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

For primary bibliographic entry see Field 81. 
W88-09854 


PASSIVE INTAKE SYSTEM FOR SHALLOW 
SAND-BED 

Black and Veatch, Kansas City, MO. 

J. C. Johnson, and R. Ettema. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 6, p 662-674, June 1988. 9 fig, 1 ref. 


Descriptors: *Shallow water, *Rivers, *Bed sedi- 
ments, *Sand, *Intakes, *Screens, Hg sae <= 
*Hydroelectric plant, Model studies, logical 
effects, Maintenance, River training, Kansas _— 
Sedimentation, Hydraulic models. 


The Jeffrey Energy Center draws its cooling water 
makeup from the Kansas River, a shallow sand-bed 
river of constantly changing bottom geometry. To 
accommodate this withdrawal, the water intake 
system was designed to be capable of maintaining 
intake capacity at all river stages. A set of river 
training devices keeps the deepest part of the river 
near the intake. Water is withdrawn from the river 
through three cylindrical wedge-wire intake 
screens, passed to a sedimentation basin, and then 
pumped to the plant site. A reinforced-concrete 
trough installed along the face of the screen struc- 
ture protects the intake screens from potentially 
damaging debris. The trough diverts debris from 
the intake screen and also reduces sedimentation in 
this region. Water jets periodically clean the 
trough. Before construction of the facility, .the 
trough and water jet systems were modeled to 
confirm and refine this portion of the design. The 
intake is environmentally acceptable and requires 
little maintenance. (Author’s abstract) 

W88-09855 


ASSESSMENT OF DEVELOPMENTAL NEEDS 

FOR ADVANCED INTAKE TECHNOLOGIES, 

iraq and Webster Engineering Corp., Boston, 
A. 


Y. G. Mussalli, E. P. Taft, and W. Micheletti. 
Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 6, p 675-688, June 1988. 4 tab, 18 ref, 
append. 


Descriptors: *Screens, *Fish behavior, *Fish han- 
dling facilities, *Fish guiding, *Fish passages, *In- 
takes, *Hydroelectric plants, *Design criteria, 
*Design standards, *Economic aspects, Perform- 
ance evaluation, Ecological effects, Maintenance, 
Barriers, Comparison studies. 


Increasing fuel and construction costs of new 
power plants have emphasized the need to achieve 
cost-effective, highly reliable circulating water 
intake designs that can improve power plant avail- 
ability and performance while meeting environ- 
mental requirements. Additional concerns are to 
reduce maintenance, improve hydraulic conditions, 
and control fouling, siltation, and ice. The present 
paper discusses an Electric Power Research Insti- 
tute (EPRI)-sponsored study to assess the status of 
available intake technologies for fish protection 
and to develop a research program to evaluate and 
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compare the operation, performance, cost, and reli- 
ability of selected fish protection systems. The 
initial assessment of the available behavioral bar- 
riers, physical barriers, collection and removal sys- 
tems, and diversion systems identified for further 
study 11 of the most promising technologies. These 
11 technologies were ranked as to the importance 
of various levels of specific design criteria and the 
importance among these criteria. The technologies 
were then matched with potential test sites. ‘Bi 
logical and engineering test methodologies were 
developed, together with design schemes for be- 
havi barriers at each test site. As a result of the 
study, EPRI is testing behavioral barriers at sever- 
al sites. EPRI also is collecting data from several 
existing intake facilities where angled screens, 
modified fish screens, and wedge-wire screens are 
being evaluated. (Author’s abstract) 

W88-09856 


8D. Soil Mechanics 


SLOPE STABILITY: GEOTECHNICAL ENGI- 
NEERING AND GEOMORPHOLOGY. 

John Wiley and Sons, New York. 1987. 648 p. 
Edited by M. G. Anderson and K. S. Richards. 


Descriptors: *Slope stability, *Geomorphology, 
*Geotechnology, Slope protection, Slope stabiliza- 
tion, Soil engineering, Model studies. 


In order to appreciate the problems involved in the 
safety determination of a given slope, the engineer 
needs to understand the existence of quaternary 
slope development and fossil mass movement ac- 
tivity. The ——- must also appreciate 
the range of parameters capable of incorporation 
into engineering stability analyses when applying 
these to regional problems of slope development. 
Therefore, the integration of geotechnical engi- 
neering and geomorphology is of Pope impor- 
tance in the overall understanding of slope stabili- 
ty. Thus, the coupling of geomorphological proc- 
ess models to engineering approaches is a major 
innovation, bringing together sb ryan of en- 
gineering — and slope form, and providing 
the basis the organization of this collection of 
essays. (See W88-09335 thru W88-09351) (Lantz- 


PTT) 
W88-09334 


MODELLING SLOPE STABILITY: THE com. 
PLIMENTARY NATURE OF GEOTECHNICAL 

AND GEOMORPHOLOGICAL APPROACHES, 

Bristol Univ. (England). Dem of Geography. 

M. G. Anderson, and K. S. Richards. 

IN: Slope Stability: Geotechnical Engineering and 

Geomorphology. John Wiley and Sons, New 

York. 1987. p 1-9, 27 ref. 


Descriptors: *Slope stability, *Model studies, 
*Geomorphology, Slope stabilization, Soil engi- 
neering, Engineering, Geohydrology, Slopes. 


There are three major elements involved in the 
analysis of slope stability. The first is the essentially 
static consideration, characterized by limit-equilib- 
rium models, of the stability of specific slopes. The 
second element involves application of these 
models over short time-scales (seasonal, annual, or 
a few years), during which dynamic variability of 
external ‘forcing’ variables must be allowed for in 
the analysis - factors such as the slope hydrology, 
which causes transient peaks in soil moisture and 
pore pressure in relation to infiltration processes 
during rainstorms, or basal erosion which increases 
slope height and angle. Third, there is the applica- 
tion of stability analyses to the explanation of long- 
term slope evolution, over periods when it is nec- 
essary to make assumptions about the response of 
pore-water pressures to climatically induced vari- 
ations in average and extreme slope hydrology 
conditions. A final, separate issue concerns the role 
of weathering, which constitutes a common con- 
cern for both the engineer and the geomorpholo- 
gist. Although these elements involve the applica- 
tion of essentially similar models of slope stability, 
the problems of their calibration differ markedly. 
In the site-specific case, it is normal to assume fixed 
oil strength properties, worst-case hydrological 





and therefore pore water pressure conditions, and 
two-dimensional representation of the failure sur- 
face. The two overriding concerns are with the 
selection of an appropriate stability analysis, and 
with data reduction - that is, with the choice of 
relevant parameters from a wide range of poten- 
tially available data. In the engineering context, 
there is a considerable potential data base. which is 
rarely exploited in full, implifyi 
tions are — acceptable. Engineering solu- 
tions are given flexibility by the imposition of 
conservative factors of safety, and it is therefore 
possible to make assumptions about input data 
which could in fact be measured. The geomorpho- 
logist concerned with long-term stability problems 
is, however, concerned with predicting conditions 
at failure, and therefore for a factor of safety of 
unity. The model output requirement is therefore 
more rigorous, although the consequences of error 
are less dramatic. (See also W88-09334) (Lantz- 


PTT) 
W88-09335 


COMPARATIVE REVIEW OF LIMIT EQUI- 
LIBRIUM METHODS OF STABILITY ANALY- 


SIS, 

Bristol Univ. (England). Dept. of Civil Engineer- 
ing. 

D. Nash. 

IN: Slope Stability: Geotechnical Engineering and 
Geomorphology. John Wiley and Sons, New 
York. 1987. p 11-75, 43 fig, 6 tab, 70 ref. 


Descriptors: *Soil ee. *SI stability, 
*Mathematical analysis, Linear ‘aendioale Soil engi- 

— SI Embankments, Excavation, Geo- 
lyaro: ’ 


roundwater, Equilibrium. 

The limit equilibrium methods (linear methods: 
infinite slope analysis, wedge analysis, circular arc 
methods; non-linear methods: Bishop’s routine 
method, Janbu’s simplified method, Spencer’s 
method, Morgenstern and Price’s method, Janbu’s 
a analysis) are widely used for the analysis 
of sk embankments, and excavations. Al- 
though at first sight each method may appear to be 
quite different, the only significant difference is the 
assumption made about the position and inclination 
of the interslice forces. It is important to under- 
stand the theoretical basis of a particular method 
before applying it in practice. With the exception 
of the ordinary method of slices, extensive experi- 
ence suggests that the methods are useful and 
reliable if they are applied appropriate. A thorough 
site investigation is essential to establish the soil 
and groundwater conditions, followed by careful 
soil testing in a reputable laboratory. The geotech- 
nical specialist responsible for the project should 
be closely involved at all stages of the investigation 
so that minor details are not overlooked. Once the 
soil and groundwater conditions have been estab- 
lished, a method of analysis may be chosen which 
is appropriate to the anticipated mechanism of 
failure. It is often useful to ascertain the sensitivity 
of the result of the analysis to small changes in the 
assumed parameters so that engineering decisions 
may be based on a full understanding of the prob- 
lem. (See also W88-09334) (Lantz-PTT) 
W88-09336 


INSTRUMENTATION OF PORE PRESSURE 
AND SOIL WATER SUCTION, 

Bristol Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 7B. 
W88-09337 


SLOPE STABILITY ANALYSIS INCORPORAT- 
ING THE EFFECT OF SOIL SUCTION, 
Saskatchewan Univ., Saskatoon. Dept. of Civil En- 
gineering. 

D. G. Fredlund. 

IN: Slope Stability: Geotechnical Engineering and 
Geomorphology. John Wiley and Sons, New 
York. 1987. p 113-144, 31 fig, 10 tab, 25 ref. 


Descriptors: *Slope stability, *Soil suction, *Math- 
ematical analysis, Slopes, Shear strength, Pore 
pressure, Interstitial water, Soil water, Case stud- 
ies. 


For situations where the groundwater table is deep 
or where the concern is over the possibility of a 
shallow failure, there is need to understand how to 
perform slope stability analysgs where the soil is 
unsaturated. The developments in slope stability 
analysis that incorporate the effect on strength of 
suction in the unsaturated zone are discussed. In 
order to maintain an analytical procedure for un- 
saturated soil mechanics, sev must be 
<pctadiie-chane peniia ueeeaiane ted aoe oe 
appropriate shear stren; —— for un- 
saturated soils, Preferably should provide a 
smooth transition to the saturated shear h 
parameters. S- cond, techniques must be avai 

to measure or estimate the in situ negative 
water pressure conditions. If an assessment of the 
factor of safety is required for a particular instant 
in the history of the slope, it is possible either to 
measure the suction in situ or on laboratory sam- 
ples. The problem becomes more demanding when 
It is necessary to predict possible changes in the 
soil suction profile throughout the seasons. Third, 
the conventional, limit equilibrium, slope stability 
analysis must be ex to incorporate the shear 
strength equation for unsaturated soils. Once veri- 
fied through a series of case histories, the method 
of slope stability analysis for unsaturated soils be- 
comes an extension of the procedure used for 
saturated soils. (See also W88-09334) (Lantz-PTT) 
W88-09338 


IMPLICATIONS OF JOINTS AND STRUC- 
Leeds Univ (lealand) Dee f Earth Sciences. 
niv. 5 +) 

IN. Slope Stability: Geotechnical En cs 
; ity: i gineering 
serge ~ gy F John Wiley and Sons, New 
York. 1987. p 145-186, 33 fig, 4 tab, 87 ref. 


rs: *Slope stability, *Rock joints, *Hy- 
draulic structures, *Shear stren Soil engineer- 
ing, Stereographic analysis, Ma tical analysis, 
Water pressure, Groundwater, Water pressure. 


The presence of discontinuities in rock and soil 
masses considerably affects their engineering prop- 
erties and generally imposes markedly anisotropic 
strength. Slope stability analysis in such materials 
is dominated by the need to identify, measure, and 
analyze potentially failing blocks delineated by dis- 
continuities. The importance of geological knowl- 
to all site investigations lies in the geologist’s 
ity to recognize and establish eg ge a 
structure on the basis of limited data. This allows 
him to predict and extrapolate the nature of materi- 
als away from the point of observation. A table of 
discontinuity types has been presented to aid in 
their recognition in the field and in assessing their 
— + pocer Sle a persistent 
rock joints can be measured providing representa- 
tive samples of joint surfaces are available Imper- 
sistence and hence true cohesion of rock joints is 
however, difficulty to assess and further research is 
needed into how this property can be estimated. 
Groundwater pressures in jointed masses are often 
complex and require careful instrumentation to 
allow them to be measured with an acceptable 
degree of accuracy. This is probably one of the 
weakest aspects of most investigations and care 
should be taken to carry out preliminary analysis 
prior to instrumentation to ensure that pertinent 
information is collected. Methods of analysis for 
jointed rock and soil differ from those for ‘homo- 
geneous’ and ‘isotropic’ soil in that the failure 
shape must be identified physically in the field 
rather than searched for mathematically. Stereo- 
graphic analysis is particularly useful for identify- 
ing potential failure blocks from a mass of data on 
discontinuities. Numerical methods are now avail- 
able to analyze quite complex wedge shapes allow- 
ing components of strength, weight, external load- 
ing, water pressure, and preventive or remedial 
works to be taken into account. (See also W88- 
09334) (Lantz-PTT) 

W88-09339 


VEGETATION AND SLOPE STABILITY, 

Hong Kong Public Works Dept. Geotechnical 
Control Office. 

D. R. Greenway. 

IN: Slope Stability: Geotechnical Engineering and 
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Semteriaieer. John Wiley and Sons, New 
York. 1987. p 187-230, 35 fig, 14 tab, 121 ref. 


Descriptors: *Slope stability, *Vegetation, *Slopes, 
Interception, Infiltration, Transpiration, Dessica- 
tion, Roots, Hydraulic structures, Case studies, 
Hong Kong. 


—— that may be growing on a slope has 
traditionally been considered to have an indirect or 
minor effect on stability, and it is usually neglected 
in stability analyses. This assumption is not always 
correct, and for certain forested slopes with rela- 
tively thin soil mantles, it has been shown to be 
significantly in error. The relationships between 
interception, infiltration, transpiration, dessication, 
root systems, and anchoring, buttressing and arch- 
ing, and slope vegetation and stability, are dis- 
cussed. Case studies present data from Hong Kong 
to further the discussion of these topics. (See also 
W88-09334) (Lantz-PTT) 

W88-09340 


MODELLING THE EFFECTIVENESS OF A 
SOIL-CEMENT PROTECTIVE COVER FOR 
SLOPES, 

Bristol Univ. (England). Dept. of Geography. 

M. G. Anderson, and J. M. Shen. 

IN: Slope Stability: Geotechnical Engineering and 
Geomorphology. John Wiley and Sons, New 
York. 1987. p 231-264, 20 fig, 12 tab, 32 ref. 


iptors: *Sl stability, *Slope stabilization, 
*Model studies, *80il stability, *Soil cement, *Soil 
water, Infiltration, Permeability, Rainfall, Chunam, 
Simulation analysis. 


A model was formulated to predict the effective- 
ness of covering a slope with a material designed 
to reduce or eliminate surface infiltration and 
hence improve slope stability. While the model 
was devel for these specific artificial surfaces, 
the general framework can also be applied to 
slopes having naturally developed surface crust. 
The principal findings can be summarized as fol- 
lows: (1) A model has been outlined which pre- 
dicts flow through cracks under specified condi- 
tions; (2) This model can be used to estimate the 
effective permeability of chunam with cracks; (3) 
From a field crack survey, chunam effective per- 
meability was predicted for poor to average 
chunam condition cover; (4) From the standpoint 
of rainfall intensity, an effective chunam perme- 
ability of 1,000,000 m/s or less needs to be 
achieved; (5) Selected factors have been outlined 
which may serve to reduce or increase the effec- 
tive permeability of chunam for a specific crack 
distribution. These are factors such as vertical 
crack irregularity and void space at the chunam- 
soil interface that are not modelled; (6) The effec- 
tive permeability of 1,000,000 m/s renders the 
slope soil water conditions independent of rainfall 
intensity and, consequently, only dependent on 
rainfall duration; and (7) Whether 1,000,000 m/s is 
a sufficiently low effective permeability to render 
the underlying soil free from saturation under spe- 
cific rainfall duration recurrence intervals, can 
only be answered by reference to simulation stud- 
ies undertaken by the soil water model. (See also 
W88-09334) (Lantz-PTT) 

W88-09341 


GROUNDWATER MODELS FOR MOUNTAIN 
SLOPES, 


Kyoto Univ. (Japan). Disaster Prevention Re- 
search Inst. 

For primary bibliographic entry see Field 2F. 
W88-09342 


EARTHQUAKE-PRONE ENVIRONMENTS, 

Bari Univ. (Italy). Ist. di Geologia Applicata e 
nia. 

V. Cotecchia. 

IN: Slope Stability: Geotechnical Engineering and 

Geomorphology. John Wiley and Sons, New 

York. 1987. p 287-330, 27 fig, 57 ref. 


Descriptors: *Seismic properties, *Slope stability, 
*Earthquakes, *Landslides, Slope degradation, 





Field 8—ENGINEERING WORKS 
Group 8D—Soil Mechanics 


Mathematical analysis, Tectonics, Convergence, 
Landslides, Seismology. 


Underlying the most common definition of the 
word ran die is the theory of plate tectonics. 
There may be three types of relative movement 
among plates: divergence, sideways slip, and con- 
vergence. In convergence, the plates meet and 
subduction occurs, with one plate disappearing 
beneath another. In both convergence and side- 
ways slip, there is an enormous build-up of poten- 
tial energy, and when the induced stresses exceed 
the strength of the material the strata involved 
rupture and a shear or slip surface (fault) is pro- 
duced or reactivated. Falls and slips, and mass 
movements on steep slopes in general are triggered 
even by weak shocks of short duration but high 
frequency. Landslides in cohesive materials occur 
only as a result of strong, long-duration shocks, 
while even stronger tremors are needed to mobi- 
lize flows or complex movements such as debris 
avalanches produced by rock falls. In seismically- 
active areas, the preparation of landslide hazard 
maps is an essential ——_ for proper seismic 
zoning of a region. Zoning of an area according to 
the landslide d calls for consideration of a 
wide variety of factors affecting slope stability, 
including lithological conditions, geological struc- 
ture, seismicity, climatic conditions, vegetation 
cover, groundwater conditions, soil strength pa- 
rameters, presence of old slides, and the actions of 
man. Pseudostatic methods and dynamic analysis 
of stability analysis under seismic loading condi- 
tions are discussed and summarized mathematically 
and graphically. (See also W88-09334) (Lantz- 


PTT) 
W88-09343 


BASAL EROSION AND MASS MOVEMENT, 
Cambridge Univ. (England). Dept. of Gongrephy. 
For primary bibliographic entry see Field 2J. 
W88-09344 


GENERAL MODELS OF LONG-TERM SLOPE 
EVOLUTION THROUGH MASS MOVEMENT, 
Leeds Univ. (England). School of Geography. 

M. J. Kirkby. 

IN: Slope Stability: Geotechnical Engineering and 
neg yee John Wiley and Sons, New 
York. 1987. p 359-379, 11 fig, 25 ref. 


Descriptors: *Mass wasting, *Mass movement, 
*Slope stability, *Model studies, a *Simula- 
tion analysis, Slope stabilization, Topography, 
mea Landslides, Weathering, Geotechno- 
logy. 


A particular problem in simulating slope develop- 
ment by mass movements is their large individual 
size. A single movement can have a large enough 
impact on the slope profile to influence strongly 
the course of subsequent development, by chang- 
ing topography and thence loadings and pore 
water distributions. In an aggregate model, the 
influence of individual events will inevitably be 
largely suppressed, so that their particular influ- 
ence on the subsequent course of development will 
be lost. Long-term models are, therefore, likely to 
be most effective for mass movements in which 
individual events are small. Although models have 
not been developed to date for many kinds of mass 
movements, and flow slides in particular are 
poorly represented, there have been a number of 
attempts at modeling slope evolution through mass 
movements, either on their own or in combination 
with associated slower processes. The greatest 
amount of work has been on rock fall and the 
associated talus accumulation, both for humid and 
arid slopes, and this is described in one section of 
this chapter. Another section describes alternative 
approaches to soil landslides and a model which 
combines them with slow processes, while the final 
section considers the relationships between land- 
slides and weathering rates, both as a guide to 
long-term landslide rates and through the develop- 
ment of changing geotechnical properties over 
time. (See also W88-09334) (Lantz-PTT) 
W88-09345 


MODELLING INTERRELATIONSHIPS BE- 
TWEEN CLIMATE, HYDROLOGY, AND HY- 


DROGEOLOGY AND THE DEVELOPMENT 
OF SLOPES, 

British Columbia Univ., Vancouver. Dept. of Geo- 
logical Sciences. 

R. A. Freeze. 

IN: Slope Stability: Geotechnical Engineering and 
ee John Wiley and Sons, New 
York. 1987. p 381-403, 10 fig 2 tab, 30 ref. 


Descriptors: *Slope degradation, *Geomorpho- 
logy, *Hydraulic models, *Slope stability, *Geohy- 
drology, *Climates, *Soil water, Rainfall intensity, 
Mathematical models, Mathematical studies, Per- 
meability coefficient, Infiltration, Pore pressure, 
Soil properties, — Rainfall rate, infall- 
runoff relationships, Runoff. 


Relationships were derived that show the effect of 
rainfall rates and durations, hillslope geometry, and 
soil properties on the maximum stable slope onge 
of geomorphic landforms. The analysis included 
token consideration of the mechanisms of surface 
runoff and detailed consideration of the mecha- 
nisms of subsurface pore pressure development. 
This idealized analysis invoked deterministic cli- 
mates, homogeneous soils, simple slope geometries, 
and analytical geohydrological solutions. The re- 
sults show that a wide variation of res; by 
slope angle can be expected in similar soils due to 
differences of climatic regime, and to differences of 
soil properties in similar climatic regimes. Saturat- 
ed hydraulic conductivity was identified as a pa- 
rameter of some im ce in that it plays the 
dual role of controlling the runoff mechanism on 
the surface and the pore pressure development at 
depth. In many of the relationships between soil 
properties, climatic variables, and slope angles, 
there are regions of great sensitivity and others of 
relative insensitivity. Because slopes represent an 
integrated reaction between past climates and ex- 
isting soil properties, it may be possible. to use 
slope-angle measurements as an indication of past 
climate in regions of insensitivity to soil types or as 
an indirect measure of soil properties in fo goo of 
insensitivity to climate. (See also W88-09334) 


(Lantz- 
W88-09346 


WEATHERING EFFECTS: SLOPES IN MU- 
DROCKS AND OVER-CONSOLIDATED 
CLAYS, 

Durham Univ. (England). School of Engineering 
and Applied Science. 

For primary bibliographic entry see Field 2J. 
W88-09347 


QUICK CLAYS, 

Carleton Univ., Ottawa (Ontario). Dept. of Geog- 
net 

J. K. Torrance. 

IN: Slope Stability: Geotechnical Engineering and 
Geomorphology. John Wiley and Sons, New 
York. 1987. p 447-473, 8 fig, 5 tab, 67 ref. 


Descriptors: *Quick clay, *Soil properties, *Land- 
slides, *Slope stability, Materials rey Ce- 
mentation, Weathering, Soil consolidation, Geo- 
morphology. 


Quick clays are defined in terms of their sensitivity 
(the ratio of the undisturbed to the remolded shear 
strength) and their remolded shear strength, as 
those soils exhibiting a sensitivity > 30 and — 
a remolded shear strength < 0.5 kPa. The hi 
sensitivity and, in particular, the fluidity of the 
remolded (or failed) soil material make the quick 
clays particularly susceptible to landslide activity 
and dramatic geotechnical failures. Requirements 
for quick clay development discussed are: (1) floc- 
culated structure; (2) material properties; (3) salt 
removal; (4) dispersing agents; (5) cementation; (6) 
weathering; and (7) minimal consolidation and 
slow load increase. The presence of quick clay has 
important implications for slope stability and land- 
slide geomorphology. Knowledge of quick clay 
behavior is critical to sensible development and 
land use in areas where it occurs. Land use regula- 
tions must take its existence into account and while 
it might be desirable to avoid all construction on 
quick clays, the large areas involved and their 
location make this impossible. (See W88-09334) 
(Lantz-PTT) 


W88-09348 


MASS MOVEMENT IN SEMI-ARID ENVIRON- 
MENTS AND THE MORPHOLOGY OF ALLU- 
VIAL FANS, 

Minnesota Univ., Minneapolis. Dept. of Geology 
and Geophysics. 

For primary bibliographic entry see Field 2J. 
W88-09349 


MECHANISMS OF MASS MOVEMENT IN 
PERIGLACIAL ENVIRONMENTS, 
University Coll., Cardiff (Wales). Dept. of Geolo- 


gy. 
For primary bibliographic entry see Field 2J. 
W88-09350 


SLOPE DEVELOPMENT THROUGH THE 
THRESHOLD SLOPE CONCEPT, 

S. C. Francis. 

IN: Slope Stability: Geotechnical Engineering and 
Geomorphology. John Wiley and Sons, New 
York. 1987. p 601-624, 9 fig, 2 tab, 80 ref. 


Descriptors: *Soil cing *Slope stability, 
*Slopes, *Slope development, Model studies, Geo- 
hydrology, History, Evolution, Paleohydrology, 
Geomorphology. 


A series of unresolved problems which are rele- 
vant to stability modelling are directly related to: 
the nature of thresholds, slope attributes, slope 
evolution and soil attributes, and slope evolution 
and hydrology. It is evident that the state-of-the- 
art is insufficiently precise to allow sweeping evo- 
lutionary statements to be made. However, in the 
short term, site-specific studies indicate that mass 
movement can control the form of steep slopes, but 
inevitably evolutionary interpretations become 
more speculative over longer time-scales. This is a 
particular problem as most studies of slope devel- 
opment have been made in temperate regions 
where paleoclimates have been variable: perhaps 
this variability can be minimized by looking in 
more detail at slopes which have evolved under 
more constant environmental conditions. (See also 
'W88-09334) (Lantz-PTT) 

W88-09351 


PERMEABILITY AND COMPRESSIBILITY OF 
SLURRIES FROM SEEPAGE-INDUCED CON- 
SOLIDATION, 

Universidad Politecnica de Cataluna, Barcelona 
(Spain ; 

For primary bibliographic entry see Field SE. 
W88-09958 


8E. Rock Mechanics and 
Geology 


IMPLICATIONS OF JOINTS AND STRUC- 
TURES FOR SLOPE STABILITY, 

Leeds Univ. (England). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 8D. 
W88-09339 


KARST GEOMORPHOLOGY, 

Australian National Univ., Canberra. 

J. N. Jennings. 

Basil Blackwell Inc., New York. 1985. 293 p. 


Descriptors: *Geomorphology, *Karst, Rock for- 
mations, Landforms, Limestone, Drainage, Weath- 
ering, Karst hydrology, Caves, Geohydrology. 


Limestone rock formations (and those of other 
soluble rock) provide some of the world’s most 
interesting landforms. This book treats in detail, 
the nature, origin and evolution of both surface 
and underground landforms, and discusses the 
landforming processes, especially the hydrological 
ones, of limestone countries. Chapters discuss: 
karst rocks, karst processes, drainage, surface 
weathering, surface landforms, caves, cave depos- 
its, the influence of geological structure, the influ- 





ence of climate, coast and karst, and the historical 
geomorphology of karst. (Lantz-PTT) 
W88-09352 


ROCK PERMEABILITY OR HYDRAULIC 
CONDUCTIVITY - AN OVERVIEW, 

Law Engineering Testing Co., Marietta, GA. 

For primary bibliographic entry see Field 2F. 
W88-09437 


8F. Concrete 


GUIDE TO THE SELECTION OF CEMENT, 
BENTONITE AND OTHER ADDITIVES FOR 

USE IN MONITOR WELL CONSTRUCTION, 

California Regional Water Quality Control Board, 

Sacramento. Pesmak Valley Region. 

For primary bibliographic entry see Field 7B. 

W88-09010 


CEMENT BENTONITE GROUT AND ITS 
EFFECT ON WATER QUALITY SAMPLES: A 
FIELD TEST OF VOLCLAY GROUT, 

For primary bibliographic entry see Field 7B. 
W88-09011 


8G. Materials 


GUIDE TO THE SELECTION OF MATERIALS 
FOR MONITORING WELL CONSTRUCTION 
AND GROUND-WATER SAMPLING, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

For primary bibliographic entry see Field 7B. 
W88-08972 


FATIGUE-CRACK PROPAGATION BEHAV- 
IOR OF ASTM A27 CAST STEEL IN SIMULAT- 
ED HANFORD GROUNDWATER, 

Westinghouse Hanford Co., Richland, WA. 

L. A. James. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-009519. 
Price codes: A04 in paper copy, AO1 in microfiche. 
September 1986. 35 p, 13 fig, 13 tab, 33 ref, 2 
append. Contract No. DE-AC06-76FF02170. 
Report No, HEDL-7603. 


Descriptors: *Radioactive waste disposal, *Cracks, 
*Pressure effects, Temperature effects, *Ground- 
water pollution, *Materials engineering, *Storage 
tanks, *Steel, Mechanical failure, Materials testing, 
Waste management, Fatigue, Corrosion, Hanford, 
Washington. 


An initial series of fatigue-crack growth tests have 
been conducted on ASTM A27 cast steel, a candi- 
date Basalt Waste Isolation Project nuclear waste 
container material, in simulated Hanford ground- 
water at 150 and 250 C. Ancillary tests were also 
conducted on this steel in vacuo to determine the 
mechanical component of crack growth rates, 
thereby allowing calculation of the environmental 
component. The results showed that fatigue-crack 
pa rage (FCP) rates in GR-4 groundwater 
to be sight higher at 150 C than at 250 C. 
is may be related to the higher rates of general 
corrosion at 150 C. FCP rates in GR-4 groundwat- 
er do not appear to be strongly frequency (time) 
dependent at either 150 C or 250 C. A threshold 
for the environmental component of crecking is 
observed in GR-4 groundwater. Below this thresh- 
old, crack growth rates in GR-4 are approximately 
equivalent to those in vacuo, while above the 
threshold, the growth rates rise relatively rapidly 
with increasing values of the stress intensity factor 
(K). Tentative values of the threshold, correspond- 
ing to 95% confidence interval values, are 16.25 
MPa/m (14.79 ksi/in) and 15.74 MPa/m (14.32 ksi/ 
in) at 150 and 250 C, respectively. An example is 
given whereby the above tentative threshold value 
at 250 degrees is rephrased in terms of allowable 
combinations of stress and initial flaw size for the 
repository container. (Author’s abstract) 
W88-09085 


8I. Fisheries Engineering 


WATER POLLUTION AND FISH PHYSIOLO- 
Y 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W88-09236 


FOR REHABILITA- 

TION IN THE HAMILTON HARBOUR- 
PARADISE ECOSYSTEM OF LAKE 

ONTARIO, 

Toronto Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 5G. 

W88-09546 


EFFECTS OF SHELLSAND ON WATER QUAL- 
ITY AND MATURE BROWN TROUT (EFFEKT 
AV SKJELLSAND PA VANNKVALITET OG 
KJONNSMODEN AURE), 

Fylkesmannen i Vesfold, Miljovernavd, Toensberg 
(Norway). 

For primary bibliographic entry see ‘Field 5G. 
'W88-09699 


NEPHROPS NORVEGICUS: FIELD STUDY OF 
EFFECTS OF OXYGEN DEFICIENCY ON 
HAEMOCYANIN CONCENTRATION, 

+ aaa Univ. (Denmark). Marine Biological 


For primary bibliographic entry see Field 2L. 
W88-09731 


TROUT FARMS CAUSING DISTURBANCE IN 
THE NATURAL STREAM CONTINUUM 
(STOERUNG DES NATUERLICHEN LAENGS- 
GRADIENTEN EINES BERGBACHES DURCH 
FORELLENTEICHANLAGEN), 
Gesamthochschule Essen (Germany, F.R.). Lehr- 
stuhl fuer Hydrobiologie. 

V.S. Darschnik, and H. Schumacher. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 110, 
= 3, p 409-439, September 1987. 8 fig, 2 tab, 67 
ref. 


Descriptors: *Aquaculture, *Trout, *Fish farming, 
*Limnology, *Water pollution sources, Species 
composition, Benthic fauna, Nutrients, Organic 
matter, Temperature, Ponds. 


The impact of fish farms, inserted into mountain 
streams, was investigated by quantitative methods. 
The fish ponds change the temperature regime, 
increase the load of nutrients and organic matter 
and, consequently, alter the benthic zoocoenosis. 
The species composition drastically changes from 
above to below the ponds; the functional feeding 
groups shift from a shredder and ores dominated 
community to detritus and filter feeders. Thermal, 
trophic and saprobiological status as well as the 
functional feeding groups change in that particular 
section in a way that naturaliy occurs within the 
longitudinal (time and space dependent) stream 
continuum. This effect can therefore be described 
as an upstream dislocation of downstream parts of 
the natural stream continuum. (Author’s abstract) 
W88-09756 


LLA 
(FOWLER, 1911) (OSTEICHTHYES, EN 
LIDAE), IN RIBEIRA DE IGUAPE RIVER 
FROM REGISTRO (SP) (CARACTERISTICAS 
LIMNOLOGICAS DE AREAS DE CAPTURA 
DE MANJUBA ANCHOVIELLA ban igen 
TOLE (FOWLER, 1911) (OSTEICHTHYES, EN 
GRAULIDAE), NO RIO RIBEIRA DE IGUAPE, 
EM REGISTRO (SP)), 
Instituto de Pesca, Santos (Brazil). Secao de Aqui- 
cultura. 
For primary bibliographic entry see Field 2H. 
W88-09774 


ENGINEERING WORKS—Field 8 


Fisheries Engineering—Group 81 


LIMNOLOGICAL AND CLIMATOLOGICAL 
STUDY OF PARQUE ESTADUAL DE CAMPOS 
DO JORDAO, SP, WITH THE INTENT TO 
POPULATE ITS RIVERS WITH THE RAIN- 
BOW TROUT, SALMO IRIDEUS GIBBONS 


CAMPOS DO JORDAO, SP, COM VISTAS AO 
POVOAMENTO COM TRUTA ARCO-IRIS, 
SALMO IRIDEUS GIBBONS), 

Instituto de Pesca, Santos (Brazil). Secao de Lim- 
nologia. 

For primary bibliographic entry see Field 2H. 
W88-09779 


EFFECT OF AN OIL-CAKE (BRASSICA LATI- 
FOLIA) PISCICIDE ON THE PHYSICO-CHEM- 
ICAL AND BIOLOGICAL SPECTRUM OF WA- 


TERBODIES, 

Kalyani Univ. (India). Dept. of Zoology. 

B. B. Jana, A. K. Manna, and G. Kundu. 

Grae baat LMNOAS, Vol. 18, No. 2, p 
431-439. ber 1987. 4 fig, 1 tab, 8 ref. 


Descriptors: *Piscicides, *Fisheries, *Fish farming, 
*Pesticide toxicity, *Bicarbonates, Chlorides, 
Ferters Fish ponds, Nitrogen compounds, 

izers, Phytoplankton, Zooplankton, Mohua 


Application of an organic piscicide (Brassica latifo- 
lia) at a dosage of 2500 k, resulted in acidic and 
anaerobic conditions within 16 h to 4 days in both 
fish ponds and outdoor tanks. The mean values of 
bicarbonate, total hardness, chloride, phosphate 
and different forms of nitrogen were greatly in- 
creased in concentrations in treated waters com- 
pared to normal ones. Both phyto- and zooplank- 
tons in nursery pond and phytoplankton in tanks 
were sharply decreased in numbers after day 3-5 of 
the mohua oil cake treatment; a sharp peak was 
noticed after week 2 of treatment. Among the 
zooplankters, copepods were most susceptible to 
the toxicity of mohua treatment, while rotifers and 
Euglenophyta were highly responsive to the man- 
ural effect of mohua treatment. (Author’s abstract) 
W88-09815 


ESTIMATING THE DAILY PASSAGE OF JU- 
VENILE SALMONIDS AT MCNARY DAM ON 
THE COLUMBIA RIVER, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

A. E. Giorgi, and C. W. Sims. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 7, No. 2, p 215-222, Spring 1987. 5 
fig, 2 tab, 19 ref. U.S. Army Corps of Engineers 
contracts DACW57- $3-F-0314, DACW65-78-C- 
0051, and DACW68-78-C-0051. 


Descriptors: *Fish migration, *Fish passages, 
*Dams, Steelhead, Salmon, Smolt, Bypass system, 
Powerplants, Fisheries, Fish management, Colum- 
bia River, Washington. 


The U.S. National Marine Fisheries Service, under 
contract to the U.S. Army Corps of Engineers, 
monitored the seaward migration of juvenile sal- 
monids through the Snake-Columbia river system 
from 1973 to 1983. A procedure was developed for 
estimating the numbers of steelhead Salmo gaird- 
neri and yearling chinook salmon Oncorhynchus 
tshawytscha smolts passing McNary Dam each 
day in 1982-1983. The method utilized the fingerl- 
ing collection and. bypass system contained within 
the powerhouse. Freeze-branded groups of smolts 
released upstream from the dam were used to 
calibrate the efficiency with which migrants were 
collected over a range of powerhouse discharge 
levels. Application of collection efficiency calibra- 
tion curves enabled researchers and fisheries man- 
agers to generate daily estimates of smolt passage 
as a function of the amount of water discharged 
through the powerhouse and the number of fish 
collected in the bypass system. (Author’s abstract) 
W88-09816 


TROUT PRODUCTION AND STANDING 
CROP IN COLORADO’S SMALL STREAMS, 





Field 8—ENGINEERING WORKS 
Group 8i—Fisheries Engineering 


AS RELATED TO ENVIRONMENTAL FEA- 
TURES, 

Colorado Cooperative Fishery Research Unit, 
Fort Collins. 

D. L. Scarnecchia, and E. P. Bergersen. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 7, No. 3, p 315-330, Summer 1987. 
4 fig, 10 tab, 39 ref. 


Descriptors: *Stream fisheries, *Aquatic produc- 
tivity, *Trout, *Colorado, *Fish populations, Bio- 
mass, Water properties, Conductivity, Alkalinity, 
Hardness, Elevation, Water depth, Aquatic envi- 
ronment, Aquatic habitats. 


Annual production of trout (Salvelinus and Salmo 
spp.) in 10 small northern Colorado streams ranged 
from 1.5 to 18.4 g/sq m in 1979 and 1980. Midsum- 
mer biomass ranged from 3.9 to 28.2 g/sq m. 
Ratios of production to biomass ranged from 0.23 
to 0.95. Fish production and biomass were related 
inversely to elevation and directly to substrate 
diversity, conductivity, alkalinity, and water hard- 
ness. Combinations of the various factors explained 
much of the variation in production: elevation and 
width:depth ratio, 60%; elevation and substrate 
diversity, 54%; elevation, substrate diversity, and 
percentage of zero-water-velocity stations, 79%; 
and elevation, width:depth ratio, and alkalinity, 
77%. Similar relationships were developed for 
midsummer biomass. There was a strong correla- 
tion between midsummer biomass and annual pro- 
duction as well as between annual production and 
the density of fish of desirable size (152 mm long 
or longer) in each stream. Several relationships are 
proposed from these data sets that can be used to 
predict trout production in small, high-elevation 
streams. Estimated habitat quality indices for the 
11 sections were significantly related to midsum- 
mer biomass of trout in 1979 but not in 1980. 
(Author’s abstract) 

W88-09817 


TEST OF WEIGHTED USABLE AREA ESTI- 
MATES DERIVED FROM A_ PHABSIM 


MODEL FOR INSTREAM FLOW STUDIES ON 
TROUT Ss, 

Wyoming Game and Fish Dept., Cheyenne. 

For primary bibliographic entry see Field 6D. 
'W88-09819 


EFFECTS OF RIPRAP BANK REINFORCE- 
MENT ON JUVENILE SALMONIDS IN FOUR 
WESTERN WASHINGTON STREAMS, 

Fish and Wildlife Service, Olympia, WA. Fisheries 
Assistance Office. 

E. E. Knudsen, and S. J. Dilley. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 7, No. 3, p 351-356, Summer 1987. 
1 fig, 3 tab, 15 ref. 


Descriptors: *Stream fisheries, *Salmon, *Trout, 
*Bank protection, *Flood control, Erosion control, 
Riprap, Washington. 


Summer and fall juvenile salmonid populations in 
five pairs of stream sections were estimated shortly 
before and after construction of flood and erosion 
control projects. All five projects included bank 
reinforcement with rock riprap and three included 
streambed alterations. Juvenile coho salmon On- 
corhynchus kisutch, juvenile steelhead Salmo 
gairdneri, and cutthroat trout Salmo clarki were 
apparently adversely affected by construction in 
the three smaller, and most severely altered, stream 
sections. Numbers of juvenile coho salmon and 
young-of-the-year trout were reduced somewhat, 
but those of yearling steelhead and cutthroat trout 
apparently increased, in the two newly riprapped 
sections. of larger streams. Negative short-term ef- 
fects of construction appeared to increase with 
severity of habitat alteration, to decrease with in- 
crease in stream size, and to decrease with increas- 
ing fish size. (Author’s abstract) 


EFFECTS OF VARIABLE STREAMFLOWS ON 
GROWTH OF SMALLMOUTH BASS IN THE 
MAQUOKETA RIVER, IOWA, 

lowa Dept. of Natural Resources, Manchester. 


Northeast District Headquarters. 

V. L. Paragamian, and M. J. Wiley. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 7, No. 3, p 357-362, Summer 1987. 
2 fig, 3 tab, 21 ref. 


Descriptors: *Stream fisheries, *Bass, *Fish popu- 
lations, Growth, Streamflow, Fish diets, Maquo- 
keta River, Iowa. 


An investigation was conducted to compare instan- 
taneous growth rates (G) of age-1 through -4 
smallmouth bass Micropterus dolomieui to flow 
(Q) in the Maquoketa River, Iowa. The study site 
was below an inactive hydroelectric dam. Instanta- 
neous growth rates varied primarily as a function 
of body size. Residual variation in growth had a 
clear unimodal distribution with respect to Q for 
age-1 fish. The relationship between G and Q was 
best described by logarithmic transformation of the 
deviations of Q from optimum flow. Nonlinear 
regression techniques were used to estimate opti- 
mal values of Q; the optimum was 10 cu m/s for 
age-1 fish. No clear relationships were evident for 
older age-classes (2-4) examined individually. We 
suspect that deleterious effects on the invertebrate 
prey (primarily aquatic insects) of young small- 
mouth bass is the best explanation for negative 
effects on growth when flow deviates from opti- 
mal values. Larger (and older) smallmouth bass 
have a more varied diet and larger energy reserves, 
and were apparently less affected by variations in 
Q. Average flows in the Maquoketa River during 
the smallmouth bass growing season are frequently 
<10 cu m/s. Smallmouth bass populations in this 
and similar rivers would benefit greatly if human 
activities did not further reduce flows. (Author’s 
abstract) 

W88-09821 


USE OF ZOOPLANKTON SIZE TO ASSESS 
THE COMMUNITY STRUCTURE OF FISH 
POPULATIONS IN FRESHWATER LAKES, 
Cornell Univ., Ithaca, NY. Dept. of Natural Re- 
sources. 

E. L. Mills, and D. M. Green. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 7, No. 3, p 369-378, Summer 1987. 
6 fig, 3 tab, 26 ref. 


Descriptors: *Lake fisheries, *Limnology, *Fish 
populations, Zooplankton, Predator-prey balance, 
New York. 


The relationship between mean size of zooplankton 
and fish community structure was examined in 35 
New York lakes. The study lakes contained fish 
populations dominated by percids, centrarchids, or 
both,, and were categorized based on fish species 
composition and the ratio of predators to panfish. 
An increase in the predator-to-panfish ratio was 
matched by an increase in zooplankton size, indi- 
cating that zooplankton size represents a suitable 
index of predator-prey balance. Mean zooplankton 
size also decreased as the abundance of age-0 fish 
increased and increased when the predator:panfish 
ratio increased after a successful introduction of 
piscivores. To assess fish community structure 
from mean size of crustacean zooplankton, it is 
recommended that sampling for zooplankton be 
done once in the spring and once in midsummer. 
(Author’s abstract) 

W88-09822 


REDUCTIONS IN ICHTHYOPLANKTON EN- 
TRAINMENT WITH FINE-MESH, WEDGE- 
WIRE SCREENS, 

Versar, Inc., Columbia, MD. 

S. B. Weisberg, W. H. Burton, F. Jacobs, and E. 

A. Ross. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 7, No. 3, p 386-393, Summer 1987. 
2 fig, 3 tab, 24 ref. 


Descriptors: *Fish management, *Entrainment, 
*Screens, *Intakes, *Electric powerplants, Ichth- 
yoplankton, Anchovy, Carp, Goby, Powerplants. 


The exclusion efficiency of cylindrical wedge-wire 
screens was investigated at the Chalk Point Stream 
Electric Station in Aquasco, Maryland, by measur- 


ing entrainment of larval bay anchovies Anchoa 
mitchilli and naked gobies Gobiosoma bosci 
through screens with slot sizes of 1, 2, and 3 mm 
and through an unscreened intake. The degree of 
exclusion by the screens increased with fish size. 
Fish <5 mm long were not excluded by any of the 
screens. In contrast, >80% of larger ichthyoplank- 
ton were excluded by all screens. Virtually no 
ichthyoplankton > 10 mm were entrained through 
the 1-mm screen even when fish of this size were 
abundant and were entrained through the un- 
screened intake. The 2-mm and 3-mm-slot screens 
were not as effective at excluding ichthyoplankton 
as the 1-mm screen, but the effect of slot size on 
exclusion efficiency was small relative to the effect 
of fish size. These results suggest that entrainment 
through water intake structures can be successfully 
reduced by wedge-wire screens if the larval fish at 
risk exceed 5 mm in length. (Author’s abstract) 
W88-09823 


INFLUENCE OF HYDRILLA ON HARVEST- 
ABLE SPORT-FISH POPULATIONS, ANGLER 
USE, AND ANGLER EXPENDITURES AT 
ORANGE LAKE, FLORIDA, 

Florida Univ., Gainesville. Dept. of Fisheries and 
Aquaculture. 

D. E. Colle, J. V. Shireman, W. T. Haller, J. C. 
Joyce, and D. E. Canfield. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 7, No. 3, p 410-417, Summer 1987. 
2 fig, 3 tab, 18 ref. Environmental Protection 
Agency grant R-805497. 


Descriptors: *Sport fishing, *Aquatic weeds, 
*Aquatic weed control, *Fish populations, Bass, 
Crappie, Bluegill, Sunfish, Economic aspects, 
Orange Lake, Florida. 


An infestation of hydrilla (Hydrilla verticillata) 
caused an 85% reduction in angler effort at Orange 
Lake, Florida, in 1977 when plant coverage ex- 
ceeded 80% of the lake. Nonlocal anglers were 
only 3% of the total number of anglers fishing the 
lake in 1977 but were 37% of the anglers during 
1978 and 1979, when hydrilla coverage was 
<19%. Although angler use of Orange Lake was 
— reduced during the peak 1977 hydrilla in- 
estation, the number of fish caught per hour 
during 1977 was equivalent to or greater than that 
of all study years for all species of sport fish. The 
almost complete plant coverage did not lower the 
population of harvestable largemouth bass Microp- 
terus salmoides or black crappie Pomoxis nigroma- 
culatus. Numbers of harvestable bluegill Lepomis 
macrochirus and redear sunfish Lepomis microlo- 
be were, however, negatively correlated with 
ydrilla coverage. Reduction in angling caused a 
90% loss in revenue from the Orange Lake sport 
fishery that is valued at approximately $1 million 
(U.S.) annually. Benefit:cost (B:C) ratios of sport- 
fishing expenditures to aquatic plant control costs 
during the 2 years in which there were no major 
aquatic problems were estimated to be 300:1 and 
69:1. The B:C ratio decreased to 1:1 when hydrilla 
severely limited access to the lake. Excessive 
owth of hydrilla, which limited access to Orange 
e, tripled the aquatic plant control costs. These 
data are offered as an economic case for the con- 
trol of nuisance aquatic vegetation because the 
total economic benefits far exceeded the cost of 
aquatic plant control. (Author’s abstract) 
W88-09824 


CORRELATIONS OF REGULATED LAKE 
LEVELS AND CLIMATIC FACTORS WITH 
ABUNDANCE OF YOUNG-OF-THE-YEAR 
WALLEYE AND YELLOW PERCH IN FOUR 
LAKES IN VOYAGEURS NATIONAL PARK, 
Voyageurs National Park, International Falls, MN. 
L. W. Kallemeyn. 

North Ametican Journal of Fisheries Management 
NAJMDP, Vol. 7, No. 4, p 513-521, Fall 1987. 2 
fig, 2 tab, 23 ref. 


Descriptors: *Lake fisheries, *Fish populations, 
*Fish management, *Water management, *Water 
level fluctuations, Walleye, Perch, Water level, 
Climate, Water temperature, Air temperature, 





Wind velocity, Spawning, Voyageurs National 
Park, Minnesota. 


The relationships between year-class strengths of 
walleye Stizostedion vitreum and yellow perch 
Perca flavescens, as determined from seine catches 
of young of the year, and regulated lake levels, air 
and water temperatures, and wind velocities 
during the rg period of both species were 
studied in 4 lakes in Voyageurs National Park, 
Minnesota, from 1981 ws 1985. Significant 
itive correlations were found between lake 
el and walleye year-class strength in 3 of the 4 
lakes sampled. The correlation between lake level 
and yellow perch year-class strength, while gener- 
ally on. was significant in only one lake. 
Sign! icant positive correlations were also found 
between thermal conditions during the 30-d period 
following ice-out and year-class strengths of wal- 
leye and yellow perch; the strongest year classes of 
both species were produced in years with higher, 
more stable temperatures. An alternative water 
management scheme is proposed that may enhance 
walleye and yellow perch reproductive success by 
providing higher lake levels earlier in the spring. 
(Author’s abstract) 
W88-09825 


EFFECTS OF STOCKING HYBRID STRIPED 
BASS IN SPRING ILLINOIS, 
Western Illinois Univ., Macomb. Dept. of Biologi- 


iences. 
For primary bibliographic entry see Field 2H. 
W88-09826 


MIGRATION OF LANDLOCKED ATLANTIC 
FFECTIVENESS 


CILITY, 
Cornell Univ., Ithaca, NY. Dept. of Natural Re- 
sources. 
D. C. Nettles, and S. P. Gloss. 
North American Journal of Fisheries Management 
NAJMDP, Vol. 7, - 4, p 562-568, Fall 1987. 3 
fig, 2 tab, 21 ref. U.S. ment of Energy 
agreement DE-AI05-840R21416. 


Descriptors: *Fish management, *Fish migration, 
*Trash racks, *Bypass channels, *Hydroelectric 
plants, *Telemetry, Dams, Radiotelemetry, Water 
temperature, Salmon smolt, Spillways, Penstocks, 
River flow, Boquet River, New York. 


Downstream movements by smolts of Atlantic 
salmon Salmo salar were monitored with radiotele- 
metry to assess the effectiveness of an angled trash 
rack and fish bypass structure at a small hydroelec- 
tric dam on the Boquet River, New York. Teleme- 
try of 170 Atlantic salmon smolts and visual obser- 
vations of stocked smolts were used to determine 
aspects of migration behavior. Smolts began mass 
migrations after river temperatures reached or ex- 
ceeded 10 C. Many radio-tagged smolts interrupt- 
ed movements upon reaching ponded waters or the 
dam. River flow did not affect the frequency of 
migratory movements, dam passages, or rate of 
movement (P>0.05). Migrations lasted approxi- 
mately 30 d. Passages at the dam occurred primari- 
ly at — (61%); diurnal Lacan oe (17%) and 
crepuscular passages (17%) were of secondary im- 
portance, and timing of 5% of the passages was 
undetermined. All passages were through the 
bypass or over the spillway when angled trash 
racks were in place. Six passages occurred when 
trash racks perpendicular to the penstock were in 
place; three of these were penstock passages. The 
angled trash rack and bypass structure significantly 
reduced entrainment through the penstock and tur- 
bine (P<0.05). (Author’s abstract) 

W88-09827 


EFFECTS OF HYDROELECTRIC DEVELOP- 
MENT AND FISHERIES ENHANCEMENT ON 
SPRING AND SUMMER CHINOOK SALMON 
—- IN THE COLUMBIA RIVER 
National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

H. L. Raymond. 

North American Journal of Fisheries Management 


NAJMDP, Vol. 8, No. 1, p 1-24, Winter 1988. 6 
fig, 7 tab, 49 ref. 


Descriptors: *Fish migration, *Fish passages, *Co- 
lumbia River, *Snake River, *Dams, *Hydroelec- 
tric plants, Salmon, Steelhead, Smolt, Reservoirs, 
Bypass channels, Spillways, Fisheries, Fish man- 
— Fish populations, Water temperature, 

rtality, Animal diseases, Bacterial infection, 
Kidneys. 


Trends in abundance of spring and summer chi- 
nook salmon Oncorhynchus tshawytscha and steel- 
head Salmo gairdneri returning to the Snake River 
and the mid-Columbia River above Priest Rapids 
Dam were determined by analyzing the percentage 
of adults returning from the smolt out-migrations 
of 1962-84. Runs declined as a result of hydroelec- 
tric development of the river; the main cause for 
the decline was the mortality of juveniles migrat- 
ing downstream through as many as 9 dams and 
impoundments en route to the ocean. Mid-Colum- 
bia River summer chinook salmon runs experi- 
enced the greatest decline because of higher mor- 
talities incurred during their migration to sea as 
subyearlings in July and August. Mortality was 
lower for remaining races of fish that migrate to 
the sea as yearlings in the spring during higher 
river flows, more spill at dams, and cooler water 
temperatures. it measures to offset 
dam-related mortality of smolts began in 1970 on 
the Snake River and in 1975 on the mid-Columbia 
River. measures included increased numbers 
of smolts released from hatcheries, spillway deflec- 
tors to reduce dissolved gas saturation, fingerling 
bypasses at dams, transportation of smolts around 
dams, supplemental river flows to minimize delay 
for smolts pe through reservoirs, and supple- 
mental spill at dams to minimize turbine mortality 
of smolts at dams without fingerling eemee 
These actions have reversed the decline o — a 
head but not of salmon. Enhancement im- 
proved the rate of return of wild spring chinook 
salmon, but wild fish contribution is minimal at this 
time because stocks were reduced by earlier hy- 
droelectric development. Runs are mostly of 
hatchery origin and have not responded well to 
enhancement. Mortality of hatchery fish may be 
due to activation of bacterial kidney disease by 
stresses encountered during downriver migrations, 
transportation, or subsequent transition into sea- 
water. (Author’s abstract) 
W88-09828 


SUSCEPTIBILITY OF CHINOOK SALMON TO 
BYPASS SYSTEMS AT HYDROELECTRIC 
DAMS, 

National Marine Fisheries osipod aos WA. 
Northwest and Alaska Fisheries Cen 

A. E. Giorgi, G. A. Swan, W. S. Zauge, T. Coley, 
and T. Y. Barila. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 8, No. 1, p 25-29, Winter 1988. 2 
fig, 1 tab, 15 ref. 


Descriptors: *Fish migration, *Fish passages, 
*Dams, *Hydroelectric plants, *Bypass channels, 
Salmon, Steelhead, Smolt, Screens, Gills, En- 
zymes, Snake River, Fisheries, Fish management, 
Fish physiology, Columbia River. 


Several hydroelectric dams in the Snake-Columbia 
river system are equipped with submersible travel- 
ing screens that poe into the turbine intakes. 
The screens are designed to divert juvenile migrant 
Pacific salmon Oncorhynchus spp. and steelhead 
Salmo gairdneri from the intake upward into 
gatewells and the adjoining central bypass system. 
Assays of gill Na,K-ATPase were performed on 
yearling chinook salmon O. tshawytscha collected 
during routine fish guidance efficiency tests in 1985 
and 1986. On three of the four sampling dates, 
Na,K-ATPase levels were significantly higher in 
fish guided into the gatewell than in those not 
guided. These data suggest a relationship between 
the physiological status of smolting yearling chi- 
nook salmon and their susceptibility to guidance by 
traveling screens. Assessments of salmonid out- 
migrations may be biased if they are based on 
samples from traveling guidance systems. (Au- 
thor’s abstract) 

W88-09829 


ENGINEERING WORKS—Field 8 
Fisheries Engineering—Group 81 


EFFECTS OF VARIATION IN FLOW ON DIS- 

TRIBUTION OF NORTHERN SQUAWFISH IN 

by COLUMBIA RIVER BELOW MCNARY 
AM, 

Fish and Wildlife Service, Cook, WA. Willard 

Field Station. 

M. P. Faler, L. M. Miller, and K. |. Welke. 

North American Journal of Fisheries Management 

NAJMDP, Vol. 8, No. 1, p 30-35, Winter 1988. 6 

fig, 2 tab, 8 ref. Bonneville Power Administration 

contracts DI-AI79-82BP34796 and DE-AI79- 

84BP35097. 


Descriptors: *Fish migration, *Fish passages, *Hy- 
droelectric plants, * *Flow velocity, 
*Bypass channels, Squawfish, Salmon, Spillways, 
Telemetry, Mortality, Fisheries, Fish management, 
Predation, Columbia River. 


The movements of 23 northern squawfish Ptycho- 
cheilus oregonensis were monitored by radiotele- 
metry below a Columbia River hydroelectric dam 
during the out-migration of juvenile anadromous 
salmonids in 1984 and 1985. The work was done as 
part of a study to relate predator abundances and 
distribution to juvenile salmonid mortalities associ- 
ated with dams. Northern squawfish remained in 
protected shoreline areas in spring and early 
summer, when discharge rates were high, but 
moved close to the dam and the juvenile bypass 
outflow area in mid to late summer, when dis- 
charge rates were low. Trends in fish movements 
were similar during abrupt changes in discharge 
rate. During short-term closures of the spillway, 
when flow patterns were abruptly changed, 4 of 5 
fish moved out of protected areas and into the 
main river channel. Surface water velocities at 81 
locations occupied by radio-tagged fish in June to 
August 1985 ranged from 0 to 70 cm/s (mean, 24.5 
cm/s). No preference within this range was evi- 
dent, but the fish seemingly avoided areas of high 
current velocity, because they did not move into a 
substantial portion of the tailrace where water 
velocities exceeded 100 cm/s. Modification of 
structures to maintain high water velocities around 
bypass outflow areas should reduce potential pre- 
dation on juvenile salmonids by northern squaw- 
fish. (Author’s abstract) 

W88-09830 


USE OF GABION WEIRS TO IMPROVE 
SPAWNING HABITAT FOR PINK SALMON IN 
A SMALL LOGGED WATERSHED, 

Poulin (V.A.) and Associates Ltd., Vancouver 
(British Columbia). 

H. D. Klassen, and T. G. Northcote. 

North American Journal of Fisheries Management 
NAJMDP, Vol. 8, No. 1, p 36-44, Winter 1988. 3 
fig, 5 tab, 24 ref. 


Descriptors: ‘*Fisheries, *Fish management, 
*Spawning, *Gabions, *Weirs, Salmon, Dissolved 
oxygen, Fish egg survival, Streams, Gravel. 


Tandem V- gabion weirs for improving 
spawning habitat for Pacific salmon Oncorhynchus 
spp. were installed to replace large organic debris 
at three sites in Sachs Creek, Queen Charlotte 
Islands, British Columbia. Intragravel conditions 
were compared between three gabion weir pairs 
and six nearby reference sites. Survival of eggs of 
pink salmon O. gorbuscha was compared between 
one gabion pair and two reference sites. The im- 
provement in intragravel dissolved oxygen depres- 
sion (surface-intragravel concentrations) after 
gabion installation (a decrease from 5.4 mg/L 
before to 2.5 mg/L after installation) was signifi- 
cant (P<0.05) when compared to changes found at 
nearby reference sites. Intragravel permeability 
also improved significantly (P<0.05) after gabion 
installation in the low-gradient (1%) reaches of 
Sachs Creek (from 870 cm/h before to 2,400 cm/h 
after installation). Pink salmon egg survival calcu- 
lated by two indices at one gabion site in its first 
year of operation did not differ significantly 
(P>0.05) from survival at two nearby reference 
sites. Gabions appear to be useful tools for the 
restoration of damaged streams. (Author’s abstract) 
W88-09831 





Field 8—ENGINEERING WORKS 
Group 8I—Fisheries Engineering 


DESIGN AND OPERATION OF ANGLED- 
SCREEN INTAKE, 

New England Power Co., Westborough, MA. 

M. R. Anderson, J. A. DiVito, and Y. G. Mussalli. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 6, p 598-615, June 1988. 17 fig, 5 ref. 


Descriptors: *Fish passages, *Intakes, *Angled- 
screen intakes, *Fish handling facilities, *Screens, 
*Design standards, *Design criteria, Thermal pow- 
erplants, Performance evaluation, Ecological ef- 
fects, Maintenance, Larvae, Fish guiding, Brayton 
Point, Massachusetts, Costs. 


A new angled-screen intake was constructed in 
1984 at the Brayton Point Generating Station Unit 
4 to protect fish and larvae and to allow the use of 
a once-through cooling system. The intake features 
low approach velocity, l-mm fine-mesh screens, 
flush angled screens with fish buckets, and low- 
pressure sprays. The installation of the angled- 
screen structure has proven to be an economical 
option for operation of Unit 4 at Brayton Point 
Station in an open-cycle mode, while providing 
maximum protection for marine organisms. This 
protection has been accomplished by modifying 
standard intake traveling screen and arranging 
them to suit fish swimming patterns while adding 
fish pumps for the bypassing of fish.and provisions 
for impingement release of nonguiding species. 
(Alexander-PTT) 
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EFFECTIVENESS OF —-ANGLED-SCREEN 
INTAKE SYSTEM, 

Environmental Services; Easton, CT. 

S. J. Edwards, J. Dembeck, T. E. Pease, M. J. 
Skelly, and D. Rengert. 

Journal of Hydraulic Engineering JHEND8, Vol. 
- No. 6, p 626-640, June 1988. 4 fig, 5 tab, 10 
ref. 


Descriptors: *Fish passages, *Screens, *Thermal 
powerplants, *Fish guiding, *Intakes, *Design cri- 
teria, *Fish handling facilities, Performance eval- 
uation, Ecological effects, Seasonal variation, 
Traveling screens, Maintenance, Survival, Lake 
Ontario, New York, Pumps. 


The Unit 6 intake system at Niagara Mohawk 
Power Corporation’s Oswego Steam Station Unit 6 
is designed to mitigate periodic losses of lake On- 
tario fish by rg remy age returning to the lake 
those fish that enter the offshore intake. Fish are 
diverted along four traveling water screens in- 
Stalled in a chevron arrangement angled with re- 
spect to the flow. Jet pumps provide bypass flow 
necessary for fish return to the lake. Three years of 
information on the operational and biological ef- 
fectiveness of the angled-screen fish diversion 
system are presented and discussed. System com- 
ponents are discussed in terms of maintenance re- 
quirements and operation relative to an. adjacent 
conventional intake system (Unit 5). Hydraulic 
measurements are also presented. Biological effec- 
tiveness of this system is compared with that of a 
once-through system with conventional vertical 
traveling screens. Evaluation of fish survival up to 
96 hr after diversion indicates seasonal and species- 
specific survival. (Author’s abstract) 

W88-09852 


BIOLOGICAL EVALUATION OF ANGLED- 
SCREEN TEST FACILITY, 

Lawler, Matusky and Skelly Engineers, Pearl 
River, NY. 

J. A. Matousek, T. E. Pease, J. G. Holsapple, and 
R. C. Roberts. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 6, p 641-650, June 1988. 1 fig, 3 tab, 6 ref. 


Descriptors: *Fish guides, *Fish handling facilities, 
*Fish passages, *Screens, *Intakes, *Hydroelectric 
plants, *Design criteria, Entrainment, Mainte- 
nance, Plankton, Fry, Larvae, Hudson River Estu- 
ary, Performance evaluation, Survival. 


A three-year study sponsored by the Empire State 
Electric Energy Research Corporation was con- 
ducted to determine the diversion efficiency and 
survival of adult and larval fish at a full-scale 


angled screen demonstration facility located on the 
Hudson River estuary. A total of 59,309 fish were 
collected during the three-year study, 99.4% from 
the diversion flow. Initial survival was 90.2%. 
Extended survival following a 96-hr observation 
period was 35.3%. The angled-screen system effi- 
ciency was 31.6%, increasing to 84.3% when cor- 
rected for collection and handling mortality. Ichth- 
yoplankton (yolk-sac, post-yolk-sac, and juvenille 
stages) diversion efficiency of 16.3% was inversely 
related to angled screen approach velocity and 
directly related to the size of the organism. 
Angled-screen system efficiency for ichthyoplank- 
ton was 1.7%. The angled-screen was judged tobe 
successful for mitigating fish impingement. Ichth- 
yoplankton study results indicate low diversion 
and high mortality, suggesting that angled screens 
are not effective for mitigating entrainment. (Au- 
thor’s abstract) 
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HYDRO-POWER INTAKE DESIGN CONSID- 
ERATIONS, 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

P. L. Johnson. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 6, p 651-661, June 1988. 3 fig, 33 ref. 


Descriptors: *Fish passages, *Penstocks, *Intakes, 
*Design criteria, *Design standards, *Hydroelec- 
tric plants, Performance evaluation, Gates, Trash 
racks, Survival, Maintenance, Hydraulic loss, Fish 
— Fish handling facilities, Ice, Sediment 
control. 


This paper presents a brief overview of factors to 
be considered in the design of hydropower pen- 
stock intakes. The paper notes areas of design 
concern including hydraulic losses, size and com- 
plexity of the intake within the associated gates 
and accessory equipment, the potential for air- 
entraining vortex formation, release water quality 
control through selective withdrawal, gate p meen 
stoplog design, trashrack design, fish diversion and 
passage, ice control and exclusion, and sediment 
control and exclusion. Alternative design ap- 
proaches with recommended design criteria are 
given. Specific examples that illustrate successful 
and unsuccessful designs are discussed and refer- 
enced. Specific concerns or deviations associated 
with high head, and pumped storage intakes are 
noted. It is intended that through use of th initial 
guidance given by this paper and the more detailed 
investigations generated, an appropriate, well-con- 
ceived intake design can be achieved. (Author’s 
abstract) 
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ASSESSMENT OF DEVELOPMENTAL NEEDS 
FOR ADVANCED INTAKE TECHNOLOGIES, 
— and Webster Engineering Corp., Boston, 


For primary bibliographic entry see Field 8C. 
W88-09856 


9. MANPOWER, GRANTS 
AND FACILITIES 


9D. Grants, Contracts, and 
Research Act Allotments 


FISCAL YEAR 1986 PROGRAM REPORT 
(MINNESOTA WATER RESOURCES’ RE- 
SEARCH CENTER). 

Minnesota Univ., St. Paul. Water Resources Re- 
search Center. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88 164751/ 
AS. Price codes: A04 in paper copy; AO1 in micro- 
fiche. Report No. G1025-01, August 1986. 62 p. 
Contract No. 14-08-0001-G1233-01. Project No. 
USGS G1233-01. 


Descriptors: *Water Research Institutes, *Re- 


search, *Information transfer, *Training, *Minne- 
sota, Water quality, Groundwater, Groundwater 


contamination,. Wetlands, Wastewater treatment, 
Lake hydrology, Waste management. 


This report summarizes activities of the University 
of Minnesota Water Resources Research Center 
for fiscal year 1986, covering the period July 1, 
1986 through June 30, 1987. The report describes 
the Center’s information transfer and coordination 
activities, its involvement in training water re- 
sources scientists and engineers and results of re- 
search projects sponsored by the Center. During 
this period, the Center funded seven projects 
through its federal grant program. Three projects 
that received federal funds in previous years were 
completed during the year but did not receive FY 
87 funds. In addition, the Center sponsored one 
project out of its internal funds and coordinated a 
large project funded from state sources. The 
Center cosponsored a workshop on waste manage- 
ment in Minnesota and published several technical 
and public information reports, along with a quar- 
terly newsletter. (USGS) 

W88-10000 


FISCAL YEAR 1986 PROGRAM REPORT (IL- 
LINOIS WATER RESOURCES CENTER), 
Illinois Univ., Urbana. Water Resources Center. 
G. F. Stout. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-164454/ 
AS. Price codes: A03 in paper copy; A0O1 in micro- 
fiche. Annual Report No. 22, Report No. G1223- 
01, August 1987. 23 p. Contract No. 14-08-0001- 
G1223. Project No. USGS G1223-01. 


Descriptors: *Water Resources Institutes, *Illinois, 
*Research, *Training, *Information transfer, Pesti- 
cides, Agricultural runoff, Water pollution control, 
Risks, Genotoxins, Flood forecasting, Reservoir 
operations, Nutrient loss, Groundwater, Fertiliz- 
ers, Water table. 


The Water Resources Center selects projects for 
funding on the basis of scientific merit and rel- 
evance to the total water program of Illinois. In 
FY 1986, one project studied ways to control the 
runoff of pesticides from cropland. Another 
project is developing a risk assessment model for 
direct-acting genotoxins. The incorporation of un- 
certainty into real-time flood forecasting method- 
ology was completed as a part of a doctoral disser- 
tation. A second doctoral project was completed 
on the reliability of reservoir operation under hy- 
drologic uncertainty and published as Research 
Report No. 207. The fifth study involved an eval- 
uation of the nutrient loss to groundwater under 
fertilized row crops with a controlled water table. 
In addition State funds were used to support five 
additional projects. These dealt with an analysis of 
lake water quality improvement by paying farmers 
to abate nonpoint-source pollution, the develop- 
ment of an algal aquatic environmental monitor for 
detecting direct-acting and plant-activated geno- 
toxins and carcinogens in lakes and streams, in-situ 
bioreclamation of contaminated groundwater, 
solar-driven catalytic oxidation of dilute organic 
compounds in groundwater, and factors affecting 
the microbial clogging of soils associated with 
water recharge. (USGS) 
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FISCAL YEAR 1986 PROGRAM REPORT 

(FLORIDA WATER RESOURCES RESEARCH 
), 

Florida Univ., Gainesville. Water Resources Re- 

search Center. 

P. Heaney. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB88-164462/ 

AS. Price codes: A03 in paper copy; AOI in micro- 

fiche. Program Report G1218-01, September 1986. 

22 p, 13 ref. Contract No. 14-08-0001-G1218. 

Project No. USGS G1218-01. 


Descriptors: *Research, *Information transfer, 
*Training, *Florida, *Water Resources Institutes, 
Stormwater models, Flood hazards, Water quality, 
Model studies, Computer models. 





The 1986 Annual Center Report for Florida de- 
scribes current water problems and issues of Flori- 
da. Also, it contains synopses of the following 
studies which were supported by this program: (1) 
Computer-Aided Engineering Approach to Urban 
Flood Hazard M ment, by Wayne Huber; (2) 
An Expert System for Integrated Flood Hazard 
Mitigation in Florida, by Soro Nnaji and Andrew 
Dzurik; and (3) Computer-Aided Approach to Ag- 
ricultural Flood Hazard Management in Florida, 
by Lloyd Baldwin, Del Bottcher, and Ken Camp- 
bell. These two year studies were completed this 
year. Seven reports were published in 1986. 
‘Runoff, the semi-annual newsletter, was sent to 
more than 1100 readers including 170 faculty. 
Lastly, technology transfer activities, cooperative 
arrangements with other. groups, and training ac- 
are described. (Heaney- 
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FISCAL YEAR 1986 PROGRAM REPORT (D.C. 
WATER RESOURCES RESEARCH 

District of Columbia Univ., Washington. Water 
Resources Research Center. 

M. H. Watt. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-164470/ 
AS. Price codes: A03 in paper copy; AO! in micro- 
fiche. Report No. G1217-01, September 1987. 33 p. 
Contract No. 14-08-0001-G-1217. Project No. 
USGS G-1217-01. 


Descriptors: *Water Research Institutes, *Train- 
ing, *Research, *Technology transfer, *District of 
Columbia, Anacostia, Ecology, Erosion, Sedimen- 
tation, Water quality, Wastewater, Hydrilla, 
Groundwater, Chesapeake Bay, Public education. 


The D.C. Water Resources Research Center re- 
search program for FY 1986 focused on problems 
of major importance to the District of Columbia. 
These problems included the deterioration of the 
water quality of urban streams and related institu- 
tional concerns. This FY 1986 Institute Final Pro- 
gram Report describes the completed and continu- 
ing projects that the D.C. Water Resources Re- 
search Center conducted between August 1, 1986, 
and July 31, 1987. The projects entitled: ‘The 
Ecology of the Anacostia River and the Neighbor- 
ing Environs’; ‘The Impact of Erosion and Sedi- 
mentation on the Anacostia’; ‘The Enzymology of 
Hydrilla’; and ‘The Extraction of Information on 
Water Quality Variables in the District of Colum- 
bia’ are concerned with the Anacostia River, 
which is a tributary of the Potomac River. The 
project entitled: ‘Measurement of 4-Nonylphenol 
in Water and Wastewater Effluents’ addresses the 
fundamental issue of the development of a method- 
ology for the measurement of 4-Nonylphenol 
which is a toxic by-product found in treated 
wastewater. The Technology Transfer/Public 
Education Program accomplishments included 
monthly seminars, symposia, exhibits, public tours, 
and publication of a quarterly newsletter. (Watt- 
D.C., WRRC) 

W88- 10004 


FISCAL YEAR 1986 PROGRAM REPORT 
(ALASKA WATER RESOURCES ), 
Alaska Univ., Fairbanks. Water Research Center. 
E. J. Brown. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-164488/ 
AS. Price codes: A03 in paper copy; AOI in micro- 
fiche. Report No. INE87.34, Report No. G1210- 
01, October 1987. 27 p, 1 tab. Contract No. 14-08- 
0001-G-1210. Project No. USGS G-1210-01. 


Descriptors: *Water Research Institutes, *Alaska, 
*Training, *Research, *Information transfer, Ri- 
parian vegetation, Streamside vegetation, Aquatic 
biology, Permafrost, First-order streams, Streams, 
Sediment transport, Plant growth, Productivity, 
Microorganisms, Eutrophication, Growth kinetics, 
Nutrients, Phosphorus, Algae, Iron bacteria, 
Aquatic life, Yeast, Snowmelt, Runoff, Model 
studies, Snow-soil interaction, Nitrate, Nitrogen 
isotopes, Stable isotope tracers, Nitrogen geochem- 
istry, Arsenic, Floods. 


MANPOWER, GRANTS AND FACILITIES—Field 9 


Grants, Contracts, and Research Act Allotments—Group 9D 


Six small projects were funded by the U.S. Geo- 
logical Survey (USGS) federal cooperative water 
resource program in fiscal year 1986. One project 
studied stream ecology. Another project is contrib- 
uting to an understanding of the growth mecha- 
nisms that control composition in aquatic 
environments that have been urbed by in- 
creased usage or intentional fertilization. Since ex- 
ieting high latitude "phe do not inco some 
ey a henomena, — 
modified an existing runoff model to inco: 
the physical characteristics of the soils. S ne a 
trogen isotopes are op used in gsr! som a to 
determine the sources of nitrate in groundwaters of 
interior Another project has 
streamflow sediment transport for engineerin, oper | 
projects and, finally, one project published a 
assessment for arsenic contamination of a ground 
water aquifer. During 1986, the Water Research 
Center administered about 30 water-related re- 
search projects and provided training to approxi- 
mately 24 graduate students and several under- 
graduate assistants. ive research and/or 
exchanges were made with Alaskan agencies, the 
U.S. Environmental Protection Agency, U.S. Geo- 
logical Survey, the Alaska Cooperative Extension 
Service and the U.S. Department of Energy. 
(USGS) 
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FISCAL YEAR 1986 PROGRAM REPORT 
(UTAH WATER RESEARCH LABORATORY), 
Utah Water Research Lab., Logan. 


L. D. James. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-164694/ 
AS. Price codes: A03 in copy; AOl in micro- 
my Report G1255-01, Au, 1987. 23 
7 ref. tract No. 14-08-0001-G1255. Project 
jo. USGS G1255-01. 


Descriptors: *Water Research Institutes, fe 
*Research, *Training, *Information transfer, De- 
serts, Arid lands, ly owe Hydrologic budget, 
Hydrometeorology, rological data collec- 
tion, Energy, Bowen ratio, Atmospheric stability, 
Groundwater, Salinity, Water balance recharge/ 
discharge, Drinking water, Groundwater Fer u- 
tion, Petroleum hydrocarbons, Toxicity, Public 
health, Surface sealing, Soil porosity, Soil surface, 
Hydraulic conductivity, Soil physics, Organic con- 
taminants, Groundwater transport, us 
waste, Structure-activity relationships, Transport 
models. 


Within the $3.1 million research program under- 
way in 14 major program areas at the Utah Water 
Research Laboratory, two are being developed 
with USGS funds through the Utah Center for 
Water Resources Research. One area examines and 
quantifies fundamental meteorologic and surface 
and groundwater processes in closed desert basins 
in order to manage the limited water resources in 
these arid lands around desert playas better. The 
second addresses fundamental chemical and bio- 
logical processes for protecting water supplies 
from hazardous wastes —e leum-re! 

in Utah). During FY86, U supported thfee 
projects on desert basin hydrology and two on 
protecting Beis xs gree? supplies from organic 
chemicals. first project on desert hydrology 
dev instrumentation to measure precipita- 
tion and evaporation patterns across a transect of a 
remote desert valley and defined a grassy area 
between the mountains and the playa as the pri- 
mary evaporation area and found a large amount 
of water to be stored but unable to evaporate 
through the salt crust in the center of the playa. 
The second project modeled groundwater flow 
from recharge areas near the mountains to dis- 
charge onto these grassy lands above a zone of 
large density gradients whose location moves be- 
tween wet and dry years. The third project ex- 
plored soil crusting above vesicular horizons with 
the goal of finding ways for reducing erosion from 
cloudbursts. One project on groundwater quality 
protection characterized petroleum products leak- 
ing from underground storage tanks and evaluated 
their toxicity by testing impacts on mice. The 
second is developing methods for estimating the 
partitioning behavior of organic contaminants in 
soil, water, and air from their molecular structure. 
(James-Utah Water Res. Lab) 
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FISCAL YEAR 1986 PROGRAM REPORT 
(CALIFORNIA WATER RESOURCES 


CENTER), 

California Univ., Davis. Water Resources Center. 

H. J. Vaux. 

Available from the National Technical Information 
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This report contains a synopsis of the results of 
research projects sponsored under Grant No. 14- 
08-0001-G1213, the 1986 Water Research Institute 
Program (WRIP) for the University of California 
Water Resources Center. It also contains summa- 
ries of water problems and issues in California and 
the Water Resources Center’s Program Goals and 
Priorities, Information Dissemination Activities 
and Cooperative Arrangements. The California 
WRIP package is a subset of the Center’s overall 
research program and consists of six projects inves- 
tigating the following topic areas: A Model for 
Dynamic Transport of Heavy Metals in Ground- 
water Systems, Structural Impacts of the Reclama- 
tion Reform Act of 1982 on Western oye 
Evaluation of Evaporation Ponds for Saline Drain 

age Waters, Application of a Paired Watershed 
Research Design to Evaluate Instream Effects of 
Watershed Management Activities in North Coast- 
al Areas, Interaction of Nemagon (DBCP) with 
Constituents of Water-Soil Systems, and Furrow 
Irrigation Model Development and Evaluation. 
(Vaux-CA WRC) 
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The annual program of the Montana University 
System Water Resources Center includes research, 
education and information transfer. The 1986 pro- 
gram included seven research projects, one educa- 
tion/information transfer project and one informa- 
tion management project. Research projects ad- 
dressed the following water problems: (1) Domes- 
tic water use patterns in small communities; (2) 
toxic algal blooms; (3) retention of water in soils; 
(4) acid mine drainage; (5) lake eutrophication; (6) 
water quality modeling; and (7) cyanides and 
heavy metal leaching from abandoned gold mining 
operations. The principal findings of these projects 
are reported in synoptic form. An information 
transfer project and an information management 
project were also a part of the program. Informa- 
tion transfer consisted of both formal and informal 
components. Formally, the Water Center main- 
tained a reference service that distributed a list of 
documents available through the Water Center to 
over 600 subscribers. Approximately 200 requests 
are received for documents in response to each 
quarterly mailing. Other formal information trans- 
fer activities include a Water Issues Forum and 
publications resulting from previous years pro- 
grams. Informally, the Director participated in 
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several meetings sponsored by other water related 
groups and testified before several legislative com- 
mittee meetings. An information management pro- 
gram designed to provide input from the university 
community to the state Natural Resources Infor- 
mation System concluded a formal information 
ment system. (Peavy-MT St. Univ.) 
W88- 10009 


FISCAL YEAR 1986 PROGRAM REPORT 
(PENNSYLVANIA CENTER FOR WATER RE- 
SOURCES RESEARCH). 

Pennsylvania State Univ., University Park. Envi- 
ronmental Resources Research Inst. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-164611/ 
AS. Price codes: A03 in paper copy; AO1 in micro- 
fiche. gram Report G1248-01 (Report 
ER8713), August 1987. 30 p. Contract No. 14-08- 
0001-G1248. Project No. USGS G1248-01. 


Descriptors: *Water Research Institutes, *Re- 
search, *Information transfer, *Training, *Pennsyl- 
vania, Acid rain, Streams, Water quality, Drought, 
Water treatment, Giardia, Groundwater, Water 
supply. 


Three projects and a program of technology trans- 
fer were conducted during Fiscal Year 1986. Fo- 
cused on acid rain, protection of domestic water 
supplies and drought management strategies, the 
program addressed state as well as regional prior- 
ities. Complementing the Institute’s continuing 
program on acid precipitation and its effects, a 
study was initiated to identify mechanisms of acidi- 
ty transport during episodic events, to provide a 
basic understanding of how streams are being 
acidified by acid rain. In a second study, research- 
ers concluded that drought indicators, now in use 
by the state, provide valid information about the 
onset and termination of drought. Statistical prop- 
erties of existing drought indicators and their asso- 
ciated trigger points are now established. A third 
laboratory study demonstrated the feasibility of 
using specific coagulants in conjunction with diato- 
maceous earth filtration to remove Giardia muris 
from water supplies. The Institute’s 1986 technolo- 
gy transfer effort emphasized programs dealing 
with groundwater resources and contamination, 
water supply and treatment. (McDonnell-PA St. 
Univ.) 
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Levees, Dikes, Flood Control, Flood Profile. 


The FY86 research program accomplished by the 
Tennessee Water Resources Research Center 
under the U.S. Department of Interior’s State 
Water Resources Research Institute Program is 
described. Three research projects and information 
transfer activities are reviewed. Project 02 has 
concentrated on the development and refinement 
of a methodology (i.e., model) to determine the 
need for hazardous waste treatment, storage and 
disposal facilities based on the amount and types of 
wastes generated within Tennessee. The project 
included a workshop designed to examine changes 
in industrial hazardous waste management prac- 
tices resulting from changes in regulations, eco- 
nomics and technologies. Project 03 focused on 
identification and evaluation of alternative ap- 
proaches to the protection and management of 
wetlands in Tennessee. A majority of remaining 
wetlands areas in the state are under private own- 
ership. The results of this project provide a sum- 


mary of remaining wetlands in the state, an analy- 
sis of the potential for conversion and future use of 
these wetlands, and an evaluation of possible man- 
agement strategies which could be used to protect 
these resource areas. Project 04 involved the com- 
pletion of a two-year research project that investi- 
gated the problems related to the construction of 
private levees in the floodplains of West Tennessee 
river systems. Phase | of the project identified the 
nature and extent of levee problems and evaluated 
the hydraulic impacts of these levees on potential 
downstream and upstream flooding. Phase II fo- 
cused on the legal, political, and regulatory ramifi- 
cations of levee control in Tennessee and conclud- 
ed with development of a recommended plan of 
action for dealing with private levee construction. 
The information transfer program involved confer- 
ences and workshops, publication of technical re- 
ports, and the orderly transfer of current informa- 
tion to water resources researchers, administrators 
and the general public. (Gangaware-Univ. TN, 
WRRC) 
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As in the past several years, the FY86 Wisconsin 
Water Resources Center’s annual program cen- 
tered on groundwater quality. Projects that fo- 
cused on the economic and institutional pores 
tives of groundwater contamination and how 
factors influence public and private decisions au; 
mented the technical aspects of the program. In 
addition, the important issues of flood routing, 
nonpoint source pollution, and alteration of Great 
Lakes coastal wildlife habitats were addressed. 
Maintenance and expansion of the Water Re- 
sources Reference Services collection and the re- 
trieval and dissemination of water-related informa- 
tion have proved beneficial to university faculty, 
staff and students, state agency personnel, state 
legislators and other decisionmakers, private con- 
sultants, environmental groups, and the general 
public. During FY86 the Water Resources Center 
continued to provide training for undergraduate 
and graduate students. Nine graduate and three 
undergraduate students received training and prac- 
tical experience in the areas of photointerpretation 
and image analysis, geology and geophysics (hy- 
drogeology), urban planning, water analysis and 
field studies, mapping techniques, scientific report 
writing, civil and environmental engineering, flood 
routing, presentation of results at professional 
meetings; hourly help students in the information 
dissemination projects were provided with training 
in library reference services, computer cataloging, 
etc. (Chesters-WI WRC) 
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The FY 1986 Oregon Water Resources Research 
Institute program included six research projects 
addressing critical water problems in Oregon. 
Three projects advanced understanding of poten- 
tial means for the protection of groundwater re- 
sources: project 02, Laboratory Study of In-Situ 
Reclamation Process for Metals-Contaminated 
Soils; project 03, Sorption and Transport of Aque- 
ous Gasoline Contaminants in Soil and Aquifer 
Sediments; and project 04, Effect of Sorption on 
Bacterial M lism of Trace Toxicants in 
Groundwater Aquifers. Two projects devel 
analytical techniques for evaluating the effective- 
ness of protection measures for aquatic ecos 
project 05, Hierarchical Analysis of Salmonid 
Habitat Improvement Programs Within the John 
Day Drainage; and project 06, Microbiological 
Quality of Estuarine Waters. One project provided 
a technique for improved detection of lake water 
eutrophication problems: project 07, Development 
of Field Assay of Iron Limitation in Nutrient-Rich 
Lakes. Brief individual summaries of these research 
projects and their principal research findings are 
presented. The FY 1986 Oregon WRRI program 
also included education and training activities. This 
directly involved 40 graduate students from across 
campus in WRRI interdisciplinary seminars plus 9 
graduate students and 4 undergraduates in research 
training on WRRI projects. Information transfer 
activities were also a routine part of the WRRI 
program. (Klingeman-OR. St. Univ. WRRI) 
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Water is one of Ohio’s most important natural 
resources, and the State has an adequate supply to 
meet its immediate needs. Most of Ohio’s water 
problems are associated with water quality. Of 
primary concern are the sediments, nutrients and 
acids in the surface waters from urban, agricultural 
and mining areas and the toxic and 

wastes that threaten the ground and _ surface 
waters. The focus of the 86 State Water Research 
Program was directed at some of these needs. One 
project examined the simultaneous adsorption and 
biodegradation that occurs in a three-phase fluid- 
ized bed that utilizes immobilized living microor- 
ganisms in an aerobic wastewater treatment proc- 
ess. Another project studied the specific mecha- 
nisms that certain bacteria have developed to resist 
inhibition caused by cadmium in the environment 
and to investigate the potential that these orga- 
nisms have in the translocation of this highly toxic 
metal. A third project developed methodology to 
determine the impact that seasonal water usage has 
on the safe yield that can be provided from reser- 
voirs used to supply municipal drinking water. The 





fourth tent analyzed the risks and benefits that 
occur from disposing of oil and gas brines by 
injecting them in the annulus of producing oil and 
gas wells in the state. Training was provided 
through this program for nine students enrolled in 
five oust at two universities in the State. 
(Stee-0 St. Univ. WRC) 
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The Louisiana Water Resources Research Insti- 
tute’s Fiscal Year (FY) 1986 Research Program 
addressed. crucial water resources problems that 
were identified by the National Association of 
Water Institute Directors (NAWID) as priority 
problems for Louisiana and the Southern Plains 
Region. The areas researched: water came 
groundwater hydrology, and flooding, were also 
important issues for the nation as a whole. The 
Institute funded three new projects and two con- 
tinuation projects (one receiving a no-cost exten- 
sion from FY 1985). Flooding was the topic of two 
projects, one new and one continued from FY 
1985. Specifically addressed were analyses of flood 
frequency and magnitude (Project 02 and 05). 
Water quality research addressed by the FY 1986 
program focused on contaminant transport theory. 
Two projects contributed to this area, one study- 
ing chlorinated hydrocarbons (no-cost extension 
project) and the other, biocidal agents (Project 03). 
The —— project (Project 04) performed triti- 
um dating of water in the Baton Rouge aquifer 
recharge area. This project is expected to contrib- 
ute information needed in answering questions on 
the importance of protecting this aquifer’s re- 
charge area. (Tittlebaum-LA St. Univ. WRRI) 
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This report describes the research and information 
dissemination activities of the Idaho Water Re- 
sources Research Institute during the 1986 fiscal 
year. Synopses are presented for the following 
research projects: Analysis of Historical and Cur- 
rent Drawdown and Production Data from the 
Boise Geothermal System; A SAS Based Hydrolo- 
fe Storage and Retrieval System; Annual Flow 

tatistics and Drought Characteristics for Gaged 
and Ungaged Streams in Idaho; Development and 
Evaluation of Procedures for Systems Analysis 
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and Optimization of On-Farm Irrigation Systems; 
Groundwater Management under the Appropria- 
tion Doctrine, Part II; Power Engine Discharges 
as a Nutrient Source in High-Use Lakes; A New 
Approach to Evaluate Redox Status.and Ground- 
water Pollution Problems Associated with Mine 
Wastes in the Coeur d’ Alene Mining District, 
Idaho. Information dissemination and workshop 
Porat of the Institute is also reported. (Blooms- 
urg-. 
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loading in streams was completed. One study was 
terminated because of changing priorities for re- 
search. A summary of each project is included in 
this Annual Report. (Austin-lowa St. Univ.) 
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Connecticut’s Institute of Water Resources 1986-87 
research and information transfer projects focused 
on water quality management and protection, hy- 
drologic cycle modeling, wetland restoration, and 
acid precipitation. Funded research projects in- 
cluded: design and a of an interactive ground 
and surface water hydrologic model (02); sorption 
of organic pollutants by different soil types (03); 
use of crustacean shell wastes to remove metal ions 
from wastewater (04); design and testing of an 
improved method for electrochemical recovery of 
metals from wastewater (06); and, investigation of 
the effects of acid precipitation on slag-based con- 
crete (05). Information transfer confer- 
ence topics included: wetlands creation and resto- 
ration, metal y from waste , and acid 
eens ow na (Jokinen-Univ. CT) 
'88-10020 
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The Iowa State Water Resources Research Insti- 
tute FY 1986 research program (University of 
Iowa and Iowa State University) was funded by 
the U.S. Department of the Interior, Geological 
Survey. The research program was centered in 
three areas critical to Iowa’s natural resource pro- 
gram pertaining to water: (1) Nitrogen and Pesti- 
cide Transformation, Fate and Transport; (2) Ero- 
sion; and (3) Groundwater Management. Federal 
competitive funds were used to initiate two new 
projects concerning the use of soil sampling and 
modeling to estimate nitrate-nitrogen leaching and 
to investigate mechanisms of bank erosion aiong 
rivers. One study on diurnal patterns of nitrogen 


, Wells. 


Four research projects and an information transfer 
component were funded in FY-86. ‘An Investiga- 
tion into the Effects of Site Disturbance on the 
Mobilization of Accumulated Trace Metals from 
Forest Floors and the Implications for Groundwat- 
er Quality’ (G1229-02) led to the collection and 
chemical analysis of 202 soil samples from control 
sites and from sites disturbed by mechanical har- 
vesting and fire. Preliminary observations are that 
relatively little mechanical alteration of soils was 
evident due to the various disturbances except in 
the O horizon and that fire had the most dramatic 
effect on forest floor character and chemical com- 
position. In ‘Terrestrial Versus In-stream Sources 
of Dissolved Aluminum During Episodic Low ee 
Events’ (03), preliminary evaluation indicates. that 
total dissolved Al reached a peak 6-22 hr after 
acidification began and then began to decline. The 
different substrates of the sampled stream beds 
play an important role in affecting the pH buffer- 
ing process downstream from the source of the 
acid. The ‘Reduction of Nitrate Contamination of 
Groundwater by Septic Tank Effluent’ (-04) study 
has evaluated two brands of trickling filter media 
and one random media. Up to 85-95% reduction in 
BOD was achieved, allowing for 60-65% nitrogen 
removal. These rates are insufficient to reduce 
nitrate concentrations to the 10 mg N03 -N/l 
standard. ‘Probabilistic Model for Flow in Fissured 
Bedrock’ (-05) has produced a computer model 
which generates complete fracture networks using 
limited field data. It is possible to produce a three- 
dimensional image of the network on the screen as 
well as to predict the volume and speed of flows 
through the fissures. ‘ Information Transfer in 
Water Resources Management’ (-22) was carried 
out through a variety of publications and slide 
programs including a series of information digests 
on safe water for household consumption, revisions 
of bulletins of giardia and radon, a major publica- 
tion on ‘The Forests of Maine’ with a section on 
the impact of forest management practices on the 
use and quality of Maine’s lakes and rivers and a 
slide-tape program on Maine’s groundwater re- 
sources. (Landry-U. ME, LWRC) 
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drologic models, Economic evaluation, Ground- 
water, Nuclear magnetic resonance, Specific yield, 
Reservoir operation, Channel scour, Synthetic 
flows, Crane habitats, Groundwater pollution, 
Computer models, Finite method, Water reuse. 


The Institute’s Federal FY 1986 Program consisted 
of six research projects focused on the following 
Colorado problems: (1) Conjunctive Surface- 
Groundwater Management - Augmentation, Ex- 
changes and Substitute Supply; (2) Geochemical 
Assessment of Aquifer Recharge Effects in the 
South Platte Denver Basin; (3) Incentives for Im- 
proving Irrigation Efficiency in the South Platte 
Basin; (4) Specific Yield of Denver Basin Aquifer 
from Nuclear Magnetic Resonance; (5) Alterna- 
tives for Meeting Crane Habitat Requirements; and 
(6) Reuse of Treated Wastewater by Groundwater 
Recharge. The Institute provided supplemental 
funding for the following projects: (1) Hydrologic 
Effects of Gravel Quarry Operations; (2) Evapo- 
transpiration by Phreatophytes in the Closed Basin, 
San Luis Valley; (3) Examinations of Management 
Options for the South Platte River Basin; (4) 
Groundwater Faunas as Indicators of Groundwat- 
er Quality in the South Platte River System; and 
(5) a Chemigation-Valve Testing Pro; . The 
appropriation also helped provide an effective In- 
stitute technology transfer program, fully integrat- 
ed with its water research and development pro- 
gram. This includes: newsletter; three publications 
series; a ‘library list’ of new water resources re- 
search reports and publications; Project AWARE, 
designed to keep State and Federal agency person- 
nel aware of proposed research; public water 
policy education (programs including slide presen- 
tations); and workshops, seminars, and small grou 

consultations involving potential users of researc 

products. The Colorado Legislature reaffirmed its 
support of water research by extending the Insti- 
tute’s status as the designated water research man- 
ay — = in Colorado for ten years. (USGS) 


FISCAL YEAR 1986 PROGRAM REPORT 
(WASHINGTON WATER RESEARCH 
CENTER) 


). 
Washington State Water Research Center, Pull- 
man. 


Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-156062/ 
AS. Price codes: A03 in paper copy; AO1 in micro- 
fiche. Program Report G1259-01, August 1987. 22 
P. —— 14-08-0001-G1259-01. USGS Project 


Descriptors: *Water Research Institute, *Washing- 
ton, *Research, *Training, Information transfer, 
Consumptive use, Evapotranspiration, Data re- 
quirements, Fish guiding structures, Fish passages, 
Fish protection, Groundwater, Groundwater pol- 
lution, Intakes, Iron oxides, Irrigation require- 
ments, Mathematical models, Forebay, Non-point 
— sources, Pesticides, Phosphorus bioavai- 
ability, Simulation model, Soil absorption capac- 
ity, Soil columns, Soil horizons, Traveling screens, 
Urban runoff, Water conservation, Water costs, 
Water markets, Water pollution sources, Water 
quality control, Water requirements, Watershed 
management. 


A system of nineteen dams on the Columbia and 
Snake River systems utilizes hydropower to prod- 
uct 17,000 megawatts of electricity and furnishes 
80% of the power needs of the region. Approxi- 
mately 8.3 million acres of farmland are irrigated in 
the Pacific Northwest and provide 65% of the 
total direct farm income. The river flows and 
watershed drainage account for 50,000 miles of 
streams and 8,000 freshwater lakes in the state and 
give rise to widespread recreational boating, swim- 
ming, and fishing as well as commercial fishing. 
The sport and commercial fishing industry employ 
over 22,000 individuals and the wholesale value of 
salmon caught annually is over $90 million. Re- 
search efforts into the mitigation of water short- 


ages during critical low flow and reduction in 
competitive uses were addressed including the in- 
vestigation of temporary sale of water rights. 
Water markets would be created whereby water 
could be sold by farmers during a low-flow year to 
insure firm hydropower potential. Possible imple- 
mentation of a computer-based irrigation schedul- 
ing system to encourage energy, soil, and water 
conservation, as well as the reduction of operation 
costs was investigated. To manage lakes better, 
new or modified computer models must be devel- 
oped to incorporate the bioavailability to limiting 
nutrients as well as mechanisms to take into ac- 
count individual differences of watersheds and 
lakes. Lake Sammamish was used to test an exist- 
ing lake response model and its recalibration. For 
better management of aquifers, it is essential the 
extent of the contamination as well as the steady- 
state and dynamic behaviors of sources of contami- 
nation be better understood. Parameter identifica- 
tion techniques for characterizing groundwater 
contaminants was undertaken and an understand- 
ing of how the retention and transport of the 
pesticides occur in the alluvial soils of Washington 
was investigated. The effect of turbine intake ge- 
ometry was studied in order to develop better 
design for the protection of migrating anadromous 
fishes through power house structures of dams. 
(Funk-WA St. WRC) 
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WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN WYOMING, 
FISCAL YEARS 1986 AND 1987, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

S. L. Green, and J. R. Schuetz. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Open-File Report 
87-532, 1987. 118 p, 5 fig, 8 tab. 


Descriptors: *Hydrologic data, *Wyoming, 
Streamflow, Sediment load, Water quality, 
Groundwater, Water supply, Environmental ef- 
fects, Oil shale. 


The two types of water-resources activities of the 
Wyoming District are collection of hydrologic 
data and water-resources-appraisal projects. Much 
of the work is done in cooperation with other 
agencies; during fiscal year 1986 and 1987 coopera- 
tors included eight State —, two counties, 
one municipality and seven Federal agencies. This 
report serves both as a biennial progress report to 
the cooperating agencies and the general public, 
and as one means of coordination of water-re- 
sources activities with other agencies. Lists and 
location maps are included for 162 streamflow 
stations, 15 reservoirs stations, 107 surface-water- 
quality stations, 24 sediment stations, and 89 
groundwater observation wells, all of which were 
in operation at the beginning of water year 1987. 
During fiscal years 1985 and 1986, 12 streamflow 
stations, 39 surface-water-quality stations, six sedi- 
ment stations, and five groundwater-observation 
wells were discontinued. Descriptions, location 
maps, and progress statements are given for four 
data-collection projects and 23 water-resources- 
appraisal projects that were active (funded) during 
fiscal year 1986 and (or) fiscal year 1987. Also 
included are a list of nine projects for which fund- 
ing ended prior to 1986 and that are completed 
except for the final report(s), and a list of four new 
projects that will be funded during fiscal year 
1987. The final section of the report is a biblio- 
graphic listing of reports about the water resources 
of Wyoming, prepared by the U.S. Geological 
Survey authors. (USGS) 
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WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN PENNSYLVA- 
NIA, 1986-87, 

Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

R. E. Helm. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80255. USGS Open-File Report 
87-475, 1987. 119 p, 7 fig. 


226 


Descriptors: *Pennsylvania, *Water ‘resources 
data, *Hydrologic data collections, Flood-Prone 
Area Maps. 


The U.S. Geological Survey's water-resources ac- 
tivities in Pennsylvania are described. Some activi- 
ties are topics of general interest to the water 
resources community while others are related to 
current water issues. The report also describes the 
mission of the Water Resources Division of the U. 
S. Geological Survey, and program funding, water 
issues, a listing of selected literature on water 
resources in Pennsylvania, and how to obtain re- 
ports and information. (USGS) 
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WATER-RESOURCES ACTIVITIES OF THE 
—— DISTRICT IN FISCAL YEARS 
1 


Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

E. A. Ellsworth. 

Available from the OFSS, USGS, Box 25425, 
Lakewood, CO 80225. USGS Open-File Report 
87-225, 1987. 53 p, 8 fig, 3 append. 


Descriptors: *Groundwater, ‘*Surface waters, 
*Water quality, *Louisiana, Aquifers, Floods, 
Rivers, Mississippi River, Calcasieu River, Vermil- 
ion River, Chicot aquifer system, Sparta aquifer. 


The U.S. Geological Survey conducts three types 
of water resources activities in Louisiana - data 
collection, investigations, and research. These ac- 
tivities are conducted, in large part, through coop- 
eration with other Federal, State, and local agen- 
cies. Water-resources activities undertaken from 
October 1, 1985 to September 30, 1987 are de- 
scribed. Specifically, the report presents informa- 
tion on organization of the District Office, cooper- 
ating agencies, data-collection activities, interpre- 
tive studies and research activities, new publica- 
tions of the Louisiana District, and sources of 
information in the U.S. Geological Survey. For 
each activity, the following information is present- 
ed: project title, project number, study location, 
cooperating agency, project chief, project dura- 
tion, problem, objective, approach, progress, and 
plans. (USGS) 
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10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10A. Acquisition 
And Processing 


STATUS OF THE NATION’S WATER QUAL- 
ITY INFORMATION ACTIVITIES, 

Geological Survey, Reston, VA. Office of Water 
Data Coordination. 

For primary bibliographic.entry see Field 7C. 
'W88-09039 


STATE GROUND WATER DATA MANAGE- 
MENT. 


, 
Sewall (James W.) Co., Old Town, ME. 
For primary bibliographic entry see Field 4B. 
W88-09482 


10C. Secondary Publication 
And Distribution 


SUMMARY OF SURFACE AND  BACK- 
GROUND CONCENTRATIONS OF SELECTED 
ELEMENTS IN THE GREAT LAKES SEDI- 


MENTS, 

National Water Research Inst., Burlington (Ontar- 
io). 

For primary bibliographic entry see Field 5B. 
W88-09558 





10D. Specialized Information 
Center Services 


DATA BASE MANAGEMENT SYSTEM AP- 
PROACH TO GROUND WATER MANAGE- 


MENT, 
For primary bibliographic entry see Field 4B. 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 
Preparation Of Reviews—Group 10F 


W88-09279 LITERATURE RELATING TO AQUIFER 
ANALYSIS. 


For primary bibliographic entry see Field 2F. 
10F. Preparation Of Reviews wenaeses —— 


AQUIFER ANALYSIS: A COMPREHENSIVE 
COLLECTION OF THE MOST IMPORTANT 





Chemical and Microbial Degradation of 1,2-Di- 
bromoethane (EDB) in Florida Ground Water, 
Soil, and Sludge, 

W88-09 104 5B 


Determination of Chlorophenoxy Acid Herbi- 
cides by Liquid Chromatography Using Carbon- 
14 Tracers, 

W88-09054 5A 


ABANDONED MINES 
Abandoned Mines in Illinois and North Dakota: 
Toward an Understanding of Revegetation 
Problems, 


W88-09451 4c 


ABANDONED WELLS 
Methods for Determining the Location of Aban- 
doned Wells, 
W88-08982 7B 


ACCURACY 
Dealing with the Problem of Obtaining Accu- 
rate Ground-Water Quality Analytical Results, 
W88-09162 TA 


Inaccurate Water-Quality Data in Ground- 
Water Studies, 
W88-09163 TA 


ACETYLENE REDUCTION 
Contribution from Nitrogen Fixation (Acetylene 
Reduction) to the Nitrogen Budget of Lake To- 
hopekaliga (Florida), 
W88-09638 2H 
ACID LAKES 
Cyclopoid Copepods in Marginal Habitats: Abi- 
otic Control of Population Densities in Anthro- 
pogenic Acidic Lakes, 
W88-09889 5G 
ACID MINE DRAINAGE 
Characterization of Ground Water Contamina- 
tion Associated with Coal Mines in West Virgin- 


ia, 
W88-09332 5B 


Using Underground Anthracite Mine Pools for 
Municipal Water Supplies: Case Study - Mt. 
Carmel, Pennsylvania, 

W88-09519 3c 
Iron Photoreduction and Oxidation in an Acidic 
Mountain Stream, 

W88-09902 5B 


ACID RAIN 
Impact of Acid Rain and Deposition on Aquatic 
Biological Systems. 
W88-08960 5C 


Assessment of Aquatic Effects Due to Acid 
D “8 


W88-08961 5c 


Effects of Short-Term and Continuous Experi- 
mental Acidification on Biomass and Productivi- 
ty of Running Water Periphytic Algae, 

W88-08963 5C 


Simple Method to Measure pH Accurately in 
Acid Rain Samples, 
W88-08969 5A 


Mechanisms of Alkalinity Generation in Acid- 
Sensitive Soft Water Lakes, 
W88-09074 5C 


Sampling and Analysis of Rain. 
W88-09387 : 7B 


Simulated Precipitation Reference Materials: 
Measurement of pH and Acidity, 
W88-09389 SA 


SUBJECT INDEX 


Practical Quality Control of Rainwater Analy- 
ses, 

W88-09390 7c 
Atmospheric Sulfur Analysis Using Rateometric 
Colorimetry, 

W88-09392 2B 
Data Comparability: An Objective for Precipita- 


tion Chemistry Monitoring, 
1A 


ling, 
Protocols for the National Atmospheric Deposi- 
tion 
W88-09395 1A 


Updating Process in Precipitation Quality Net- 
works, 
W88-09396 1A 


Forest Damage: Characterization of Spruce 
Needles by Pyrolysis Field Ionization Mass 
Spectrometry, 

'W88-09572 $C 


Effects of Acid Precipitation on Sediment 
Downcore Profiles of Diatoms, Bacterial Densi- 
ties and Sulphur Isotope Ratios in Lakes North 
of Lake Superior, 

W88-09592 5C 


Comparison of Frequently Used Methods for the 
Determination of Aqueous Aluminum, 
W88-09614 5A 


Effects of Experimental Acidification on a Lotic 
Macroinvertebrate Community, 
W88-09622 5C 


Nutrient Responses to the Liming of Lake 
Gardsjon, 
W88-09684 5G 


Macrozoobenthos of Three Pennsylvania Lakes: 
Responses to Acidification, 
W88-09687 5C 


Alkalinity and Major Ion Budgets for a Massa- 
chusetts Reservoir and Watershed, 
W88-09844 


Common Loon Reproduction and Chick Feed- 
ing on Acidified Lakes in the Adirondack Park, 
New York, 

'W88-09908 5C 


Breeding Biology of Tree Swall 
to Wetland Acidity, 
W88-09909 5C 


Aspects of Biochemical Sulphur Conversions in 
Sediments of a Shallow Soft Water Lake, 
W88-09934 5B 


Chemical Nature of Acid Precipitation Over 
Europe, 
W88-09954 2B 


ACID RAIN EFFECTS 

Preliminary Assessment of the Importance of 
Littoral and Benthic Autotrophic Communities 
in Acidic Lakes, 

W88-08962 2H 
Relationships of Spatial Gradients of Primary 
Production, Buffering Capacity, and Hydrology 
in Turkey Lakes Watershed, 

'W88-08964 2H 


Size-Dependent Sensitivity of Three Species of 
Stream Invertebrates to pH Depression, 
W88-08965 2H 


Buffering Capacity of Soft-Water Lake Sedi- 
ments in Florida, 
W88-08966 2H 


in Relati 
in 





Linking Automated Biomonitoring to Remote 
Computer Platforms with Satellite Data Retriev- 
al in Acidified Streams, 

W88-08967 SC 


Consideration of Total Ion Composition in De- 
signing Toxicity Tests Using Aluminum Salts 
and Mineral Acids, 

W88-08968 SA 


Metal Speciation in Natural Waters: Influence of 
Environmental Acidification, 
W88-09072 Se 


Modelling the Effect of Acidity on Mercury 
Uptake by Walleye in Acidic and Circumneutral 
Lakes, 


W88-09660 5B 


Fish Predation, Lake Acidity and the Composi- 
tion of Aquatic Insect Assemblages, 
W88-09694 5c 


Cyclopoid Copepods in Marginal Habitats: Abi- 
otic Control of Population Densities in Anthro- 
pogenic Acidic Lakes, 

W88-09889 5G 
Determination of Dissolved CO2 in Upland 
Streamwater, 

W88-09920 5A 


Effects of Acid Water on Shells, Embryos, and 
Juvenile Survival of Planorbella trivolvis (Gas- 
tropoda: Pulmonata): A Laboratory Study, 
W88-09930 


ACID STREAMS 
Effects of Experimental Acidification on a Lotic 
Macroinvertebrate Community, 
W88-09622 5c 


Effects of Shellsand on Water Quality and 
Mature Brown Trout (Effekt av skjellsand pa 
vannkvalitet og kjonnsmoden aure), 

W88-09699 5G 


Iron Photoreduction and Oxidation in an Acidic 
Mountain Stream, 
W88-09902 5B 


ACID WATER 
Modelling the Effect of Acidity on Mercury 
Uptake by Walleye in Acidic and Circumneutral 
Lakes, 
W88-09660 5B 


Common Loon Reproduction and Chick Feed- 
ing on Acidified Lakes in the Adirondack Park, 
New York, 

W88-09908 SC 


Breeding Biology of Tree Swallows in Relation 
to Wetland Acidity, 
W88-09909 5C 


ACIDIC WATER 
Metal Speciation in Natural Waters: Influence of 
Environmental Acidification, 
W88-09072 5C 


Characterization of Ground Water Contamina- 
tion Associated with Coal Mines in West Virgin- 


ia, 
W88-09332 5B 


Effects of Experimental Acidification on a Lotic 
Macroinvertebrate Community, 
W88-09622 5C 


Nutrient Responses to the Liming of Lake 
Gardsjon, 
W88-09684 5G 


Macrozoobenthos of Three Pennsylvania Lakes: 
Responses to Acidification, 
W88-09687 SC 





ACIDIC WATER 


Fish Predation, Lake Acidity and the Composi- 
tion of Aquatic Insect Assemblages, 
W88-09694 5C 


Effects of Acid Water on Shells, Embryos, and 
Juvenile Survival of Planorbella trivolvis (Gas- 
tropoda: Pulmonata): A Laboratory Study, 

W88-09930 5C 


Aspects of Biochemical Sulphur Conversions in 
Sediments of a Shallow Soft Water Lake, 
W88-09934 5B 


ACIDIC WATERS 
Preliminary Assessment of the Importance of 
Littoral and Benthic Autotrophic Communities 
in Acidic Lakes, 
W88-08962 2H 


Linking Automated Biomonitoring to Remote 
Computer Platforms with Satellite Data Retriev- 
al in Acidified Streams, 

W88-08967 5C 


ACIDIFICATION 
Effects of Short-Term and Continuous Experi- 
mental Acidification on Biomass and Productivi- 
ty of Running Water Periphytic Algae, 
W88-08963 5C 


ACIDITY 
Modelling the Effect of Acidity on Mercury 
Uptake by Walleye in Acidic and Circumneutral 
Lakes, 
W88-09660 5B 


ACIDITY MEASUREMENT 
Simple Method to Measure pH Accurately in 
Acid Rain Samples, 
W88-08969 SA 


ACTIVATED CARBON 
Anaerobic Fluid-Bed Treatment of Coal Con- 
version Wastewater, 
W88-09038 5D 


Treatment Technology for Removal of Dis- 
solved Gasoline Components from Ground 
Water, 

W88-09136 5D 


Contaminated Ground-Water Containment/ 
Treatment System at the Northwest Boundary, 
Rocky Mountain Arsenal, Colorado. 

W88-09182 5G 


Effectiveness of Air Stripping Versus Activated 
Carbon for Removal of DBCP, EDB, and TCP 
at Ultra-Low Concentrations, 

W88-09323 SF 


Case History - Treatment of Contaminant 
Ground Water Using Elevated Temperature Air 
Stripping, 

W88-09329 5G 


Innovative Aquifer Restoration Techniques at a 
Site in Northern Vermont Contaminated by 
Gasoline Hydrocarbons, 

W88-09515 5G 


Development of Cost Equations for GAC Treat- 
ment Systems, 
W88-09531 SF 


Experiences with Treatment for Volatile Organ- 
ic Contaminants, 
W88-09644 5F 


Using GAC to Remove VOCs from Air Stripper 
Off-Gas, 
W88-09836 SF 


Granular Activated Carbon for Controlling 


THMs, 
W88-09837 SF 


S$U-2 


SUBJECT INDEX 


ACTIVATED SLUDGE PROCESS 
Anoxic/Oxic Activated Sludge Treatment Ki- 
netics of Cyanides and Phenols, 
W88-09529 5D 


ADAPTATION 
Elements of Natural Adaptation of Native Bac- 
terial Macrocosms Following Organic Contami- 
nation, 
W88-09313 5C 


ADMINISTRATION 
Fiscal Year 1986 Program Report (Idaho Water 
Resources Research Institute), 
W88-10019 9D 


ADMINISTRATIVE REGULATIONS 
Water-Quality Monitoring at Hazardous Waste 
Disposal Sites: Is Public Health Protection Pos- 
sible Through Monitoring Programs, 

W88-09151 TA 


ADSORBENTS 
Wollastonite as Adsorbent for Removal of 
Fe(II) from Water, 
W88-09564 5D 


ADSORPTION 
Role of Particulate Matter in the Movement of 
Contaminants in the Great Lakes, 
W88-09076 5B 


Quantifying Pesticide Adsorption and Degrada- 
tion during Transport through Soil to Ground 
Water, 

W88-09093 5B 


Treatment Technology for Removal of Dis- 
solved Gasoline Components from Ground 
Water, 

W88-09136 5D 


Adsorption and Movement of Organic Pollut- 
ants, 
W88-09169 5B 


Effectiveness of Air Stripping Versus Activated 
Carbon for Removal of DBCP, EDB, and TCP 
at Ultra-Low Concentrations, 

W88-09323 5F 


Virus Association with Suspended Solids, 
W88-09467 5B 


Interactions Between Viruses and Clay Minerals, 
W88-09476 5B 


Determination of Methyl- and Ethylmercury in 
Natural Waters at Sub-nanogram per Liter 
Using SCF-Adsorbent Preconcentration Proce- 
dure, 

W88-09590 SA 


Experiences with Treatment for Volatile Organ- 
ic Contaminants, 
W88-09644 5F 


AERATED FILTERS 
Biological Aerated Filter Evaluation, 
W88-09530 5D 


AERATION ‘ 
Ground-Water Decontamination at the Rocky 
Mountain Arsenal, 

W88-09144 5G 


Biological Aerated Filter Evaluation, 
W88-09530 5D 


Experiences with Treatment for Volatile Organ- 
ic Contaminants, 
W88-09644 5F 


AERATION ZONE 
Principles of Modeling Pesticide Movement in 
the Unsaturated Zone, 
W88-09 106 5B 


Method for the Assessment of Ground Water 
Contamination Potential: Using a Pesticide Root 
Zone Model (PRZM) for the Unsaturated Zone, 
W88-09107 5B 


Modeling Pesticide Movement in the Unsaturat- 
ed Zone of Hawaiian Soils under Agricultural 
Use, 

W88-09108 5B 


Suitability of Thermocouple Psychrometers for 
Studying Moisture Movement in Unsaturated 
Soils, 

W88-09438 2G 
Evaluating the Saturated and Unsaturated Hy- 


draulic Conductivity of Soils, 
W88-09443 ¢ .s2F 


AERIAL PHOTOGRAPHY 
Remote Sensing at Savannah River, 
W88-09087 7B 


AEROSOLS ; 
Depositional Aspects of Pollutant Behavior in 
Fog and Intercepted Clouds, 

'W88-09069 5B 


Air-Sea Transfer of Trace Elements, 
'W88-09070 5B 


AFRICA 
Extreme Rainfall for Africa and Other Develop- 
ing Areas, 
W88-09742 2B 


AGRICULTURAL CHEMICALS 
Modeling Pesticide Movement in the Unsaturat- 
ed Zone of Hawaiian Soils under Agricultural 
Use, 
W88-09108 5B 


Flux of Nitrate Nitrogen Beneath a Connecticut 
Corn Field, 
W88-09498 5B 


AGRICULTURAL RUNOFF 
Regional Options for Ground Water Quality 
Management in Relation to Agricultural Activi- 
ties, 
W88-09496 5G 


Influence of Agricultural Practices on Ground 
Water Quality in Maine, 
W88-09497 5B 


Nitrate in Waters from Sewage-Sludge Amend- 
ed Lysimeters, 
W88-09662 5B 


Effects of Land Use Upon Water Chemistry, 
Particularly Nutrient Enrichment, in Shallow 
Lowland Lakes: Comparative Studies of Three 
Lochs in Scotland, 

W88-09679 4c 


Influence of Agricultural Practices on the Bio- 
coenotic Structure of Limnetic Phytoplankton 
(Influence des Traitements Phytosanitaires sur 
les Biocoenoses du Phytoplancton Limnique), 
W88-09682 SC 


Simulation of Runoff and Nitrate Leaching 
From an Agricultural District in Sweden, 
W88-09913 5B 


AGRICULTURE 
Agriculture and Groundwater Quality. 
W88-08979 5B 


Vegetation of Agricultural Reservoirs in Thurin- 
gian Brooks (Zur Vegetation landwirtschaft- 
licher Wasserspeicher im Thuringer Becken), 

W88-09812 2H 





AIR POLLUTION 
Vapor-Particle Partitioning of Semivolatile Or- 
ganic Compounds, 
W88-09067 5B 


Lake Sediments as Historic Records of Atmos- 
pheric Contamination by Organic Chemicals, 
W88-09068 5B 


Depositional Aspects of Pollutant Behavior in 
Fog and Intercepted Clouds, 
W88-09069 5B 


Atmospheric Sulfur Analysis Using Rateometric 
Colorimetry, 
W88-09392 2B 


AIR POLLUTION EFFECTS 
Forest Damage: Characterization of Spruce 
Needles by Pyrolysis Field Ionization Mass 
Spectrometry, 
W88-09572 5C 


Effects of Acid Precipitation on Sediment 
Downcore Profiles of Diatoms, Bacterial Densi- 
ties and Sulphur Isotope Ratios in Lakes North 
of Lake Superior, 

'W88-09592 5C 


AIR STRIPPING 
Effectiveness of Air Stripping Versus Activated 
Carbon for Removal of DBCP, EDB, and TCP 
at Ultra-Low Concentrations, 
W88-09323 5F 


Temperature Effects on Packed Aeration Tower 
Performance, 
W88-09327 5D 


Large-Scale High-Efficiency Air Stripper and 
Recovery Well Network for Removing Volatile 
Organic Chlorocarbons from Ground Water, 

W88-09328 5G 


Case History - Treatment of Contaminant 

Ground Water Using Elevated Temperature Air 

Stripping, 

W88-09329 5G 
AIR-WATER INTERFACES 

Sources and Fates of Aquatic Pollutants. 

W88-09065 5B 


Air-Sea Transfer of Trace Elements, 
'W88-09070 5B 


Physico-Chemical Aspects of Partitioning of 
Non-Polar Hydrophobic Organics at the Air- 
Water Interface, 

W88-09653 5B 


AIRCRAFT 
Evaluation Program for Aerially Applied Dis- 
persants, 
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ALASKA 
Primary Production and its Control in Toolik 
Lake, Alaska, 
W88-09591 2H 


Fiscal Year 1986 Program Report (Alaska Water 
Resources Center), 
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ALDICARB 
Field, Laboratory, and Modeling Studies on the 
Degradation and Transport of Aldicarb Resi- 
dues in Soil and Ground Water, 
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Fate of Aldicarb in Wisconsin Ground Water, 
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Computer Simulation of Aldicarb Migration and 
Degradation in the Sand Plain of Central Wis- 
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Efficiency Using Genetically Differential Alfal- 
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Evaluation of the Potential to Improve Alfalfa 
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Moisture Conditions, 
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Irrigation Management Procedures to Maximize 
Production of Alfalfa Populations Selected for 
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ALGAE 
Effects of Short-Term and Continuous Experi- 
mental Acidification on Biomass and Productivi- 
ty of Running Water Periphytic Algae, 
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Seasonal Variation in Marine Phytoplankton and 
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a Sea-Loch System on the West Coast of Scot- 
land. V. Biology of the Dominant Soft-Bottom 
Epifauna and Their Interaction with the Infauna, 
W88-09730 5C 


Role of Fish and Benthos in the Nitrogen 
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W88-09853 81 
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Effects: of Short-term Flooding on Growth, 
Yield, and Mineral Composition of Wheat on 
Sodic Soil Under Field Conditions, 

W88-09899 21 


FLOOD DEPOSITS 
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to Gradients of Disturbance, Light, and Sub- 
strate, 
W88-09221 2H 


Environmental Change and Hydrological Re- 
sponse: Flooding in the Upper Severn Catch- 
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W88-09191 5G 


INTERMITTENT LAKES 
Macro-invertebrate Communities of Temporary 
Pools in an Intermittent Stream in Tropical 


Queensland, 
W88-09686 2H 


INTERMITTENT STREAMS 
Macro-invertebrate Communities of Temporary 
Pools in an Intermittent Stream in Tropical 


Queensland, 
W88-09686 2H 


INTERRUPTED STREAMS 
Factors Affecting the Benthic Community 
Structure of a Discontinuous Stream in Guade- 
lupe Mountains National Park, Texas, 
'W88-09998 2H 


INTERSTITIAL FAUNA 
Interstitial Faunal Communities of the Hypor- 
heic and Adjacent Groundwater Biotopes of a 
Colorado Mountain Stream, 
W88-09879 2H 


INTERTIDAL AREAS 
Comparison of the Fate and Ecological Effects 
of Dispersed and Nondispersed Oil in a Variety 
of Intertidal Habitats, 
'W88-09200 5B 


Densities of Protozoan Nanoplankton Popula- 
tions in Intertidal Mesocosms: Influence of Oil 
Pollution and a Self-Igniting Cleaning Agent, 
W88-09953 5C 


INVERSE PROBLEM 
Large Scale Parameter Estimation Through the 
Inverse Procedure and Uncertainty Propagation 
in the Columbus Basin, New Mexico, 
W88-10042 4B 


INVERTEBRATES 
Size-Dependent aaron of Three Species of 
Stream Invertebrates to pH Depression, 
'W88-08965 2H 


Bythotrephes cederstroemi: Its New Appear- 
ance in Lake Michigan, 
W88-09557 2H 


Benthic Ecology of Loch Linnhe and Loch Eil, 
a Sea-Loch System on the West Coast of Scot- 
land. V. Biology of the Dominant Soft-Bottom 
Epifauna and Their Interaction with the Infauna, 
W88-09730 5c 


Natural and Compulsory Biological Drift in a 
System of Mountain Streams under Urea Top- 
Dressing of the Water Catchment Areas, 

W88-09807 5C 


Motile Epifauna of Marine oe Seereneen in the 
Indian River Lagoon, Florida 

Matai Fieee Spates of Uadgounsed Ghar hate: 
cent Beds, 

'W88-09857 2L 


INVERTREBRATES 
Motile Epifauna of Marine Macrophytes i in the 
Indian River Lagoon, Florida: II. 
Between Drift Algae and Three Species of Sea- 


grasses, 
W88-09858 2L 


ION CHROMATOGRAPHY 
Analysis of Rain by Ion Chromatography, 
W88-09391 5A 


ION EXCHANGE 
Mechanisms of Alkalinity Generation in Acid- 
Sensitive Soft Water Lakes, 
'W88-09074 5C 


IONS 
Ion Budgets in a Seepage Lake, 
W88-09073 2H 


Singlet Oxygen Analysis in Irradiated Surface 
Waters, 
W88-09569 7B 


Ecology of Jacare Pepira River Basin: Major 
Tons (Sao Paulo State of Brazil) (Ecologia da 
Bacia do Rio Jacare Pepira: Ions Dominantes, 
Sao Paulo, Brasil), 

W88-09776 2H 


Autodepuration of Rio Grande Reservoir 
(Riacho Grande SP, Brazil) Major Ions and 
Chlorophyll a (Au! da Represa Rio 
Grande (Riacho Grande SP, Brasil) Ions Domin- 
antes e Clorofila a), 

W88-09778 5B 


Alkalinity and Major Ion Budgets for a Massa- 
chusetts Reservoir and Watershed, 
W88-09844 5c 





IOWA 
State Involvement in an EPA Lead Superfund 
Remedial Action, 
W88-09384 5G 


’ Fiscal Year 1986 Program Report (lowa Water 
Resources Research Institute), 
W88-10023 9D 


IRON 
Effects of Filtration Method and Sampling De- 
vices on Inorganic Chemistry of Sampled Well 
Water, 
W88-09299 5A 


Wollastonite as Adsorbent for Removal of 
Fe(II) from Water, 
W88-09564 5D 


2-(5-Bromo-2-Pyridylazo)-5- 
Dimethylaminophenol (5-Br-DMPAP) as a Rea- 
gent for Spectrophotometric Determination of 
Iron(IID), 

W88-09612 7B 


Micronutrient and Phosphorus Limitation of 
Phytoplankton Abundance in Gem Lake, Sierra 
Nevada, California, 

'W88-09640 2H 


Iron Photoreduction and Oxidation in an Acidic 
Mountain Stream, 
W88-09902 5B 


IRON OXIDES 
Iron Photoreduction and Oxidation in an Acidic 
Mountain Stream, 
W88-09902 5B 


IRRADIATION 
Effect of Gamma-irradiated Sludge on the 
Growth and Yield of Rice (Oryza sativa L. var. 
GR-3), 
W88-09664 5E 


IRRIGATION 
Agriculture and Groundwater Quality. 
W88-08979 5B 


Proceedings of NWWA Western Regional Con- 
ference on Ground Water Management. 
W88-09240 4B 


Conjunctive Use--First by Accident, Now by 
Management, 
W88-09241 4B 


Conjunctive Use and Ground Water Manage- 
ment in Orange County, California, 
W88-09242 4B 


Conserving Water in Irrigation, 
W88-09248 4B 


Water Conservation in Irrigation--Beneficial or 
Not, 
W88-09249 4B 


Historical Aspects of Irrigation Agriculture and 
River Regulation in the Murray-Darling Basin, 
Australia, 

W88-09723 6C 


Furrow Flow Measurement Accuracy, 
W88-09735 7c 


Inflow-Outflow Infiltration Measurement Accu- 
racy, 

W88-09736 2G 
Muskingum Model for Border Irrigation, 
W88-09737 3F 
Fiscal Year 1986 Program Report (California 


Water Resources Center), 
W88-10008 9D 


IRRIGATION DESIGN 
Trickle Lateral Hydraulics: I. Analytical Solu- 
tion. 
WS88-09738 3F 


Trickle Lateral Hydraulics: II]. Design and Ex- 
amples, 
W88-09739 3F 


Using Center Pivots for Research, 
W88-09746 3F 


IRRIGATION EFFECTS 
Management of Ground Water Quality Beneath 
Irrigated Arid Lands, 
W88-09250 4B 
Assessing Impacts of Irrigation on Streamflow, 
W88-09733 3F 


Hydrologic Impacts of Improved Irrigation Effi- 
mi * 
W88-09743 3F 


Seasonal Variations on Water Relations of 
Amygdalus communis L. Under Drip Irrigated 
and Non-irrigated Conditions, 

W88-09898 3F 


IRRIGATION EFFICIENCY 
Management Practices to Reduce Nitrate Leach- 
ing with Irrigated Corn, 
W88-09251 5G 


Hydrologic Impacts of Improved Irrigation Effi- 
ciencies, 
W88-09743 3F 


IRRIGATION ENGINEERING 
Desalting Irrigation and its Apparatus, 
W88-10072 3F 


Variable Porosity Irrigation Pipe, 
'W88-10074 3F 


IRRIGATION REQUIREMENTS 
Terminology for Describing On-Farm Irrigation 
Water Demands, 
W88-09745 3F 


Vapor Budget Measurement of Evaporation 
From Irrigated Surfaces, 
W88-10088 2D 


IRRIGATION WATER 

Artificial Recharge Potential in the Fresno and 
Madera Irrigation Districts, 

W88-09247 4B 
2-(5-Bromo-2-Pyridylazo)-5- 
Dimethylaminophenol (5-Br-DMPAP) as a Rea- 
gent for Spectrophotometric Determination of 
Iron(IID), 

W88-09612 7B 


Limnology of a Hypertrophic Reservoir Storing 
Wastewater Effluent for Agriculture at Kibbutz 
Na’an, Israel, 

W88-09695 5D 


IRRIGATION WATER USE 
Irrigation Management Procedures to Maximize 
Production of Alfalfa Populations Selected for 
Increased Performance Under Deficit Levels of 
Irrigation, 
W88-10041 3F 


IRRIGATION WELLS 
Conjunctive Use of Ground Water and Surface 
Water in the South Platte River Basin--A Case 
Study of the Central Colorado Water Conser- 
vancy District, 
W88-09243 4B 


ISLANDS 
Using Computer Methods in Island Water Re- 
source Management, Vashon/Maury Island, 
Washington, 
W88-09274 4B 


JUDICIAL DECISIONS 


Water Resource Management Planning Criteria 
for Vashon/Maury Island, Washington: A Case 
Study, 

W88-09275 4B 


Macrofauna and Environment of the Nanpil- 
Kiepw River, Ponape, Eastern Caroline Islands, 
W88-09859 2H 


ISOCHLORS 
Use of Time Domain Electromagnetic Sound- 
ings for Mapping Sea Water Intrusion in Monte- 
rey Co., CA.: A Case History, 
W88-09026 SA 


ISOPODS 
Sensitivity of Asellus aquaticus (L.) and Proasel- 
lus coxalis Dollf. (Crustacea, Isopoda) to 
Copper, 
W88-09669 5C 


Influence of Lindane on the Respiratory Metab- 
olism of Asellus aquaticus L.: The Relationship 
Between Concentration and Perturbation, (Influ- 
ence du Lindane sur le Metabolisme Respiratoire 
d’Asellus aquaticus L.: Relation Concentration - 
Perturbation), 

W88-09672 5C 


ISOTOPE STUDIES 
Use of Multiple Stable Isotopes to Discriminate 
among Sources of Allochthonous Organic Mate- 


rial, 
W88-09223 2H 


Effects of Acid Precipitation on Sediment 
Downcore Profiles of Diatoms, Bacterial Densi- 
ties and Sulphur Isotope Ratios in Lakes North 
of Lake Superior, 

W88-09592 5C 


JACARE PEPIRA RIVER BASIN 
Ecology of Jacare Pepira River Basin (47 deg 55 
min - 48 deg 55 min W and 22 deg 30 min - 21 
deg 55 min S): Physiography (Geomorphology, 
Geology, Pedology and Hydrography) and soil 
use (Ecologia da Bacia do Rio Jacare Pepira (47 
deg 55 min - 48 deg 55 min W e 22 deg 30 min - 
21 deg 55 min S): Fisiografia (Geomorfologia, 
Geologia, Pedologia E Hidrologia) e Uso do 


2H 


Ecology of Jacare Pepira River Basin: Major 
Ions (Sao Paulo State of Brazil) (Ecologia da 
Bacia do Rio Jacare Pepira: lons Dominantes, 
Sao Paulo, Brasil), 

'W88-09776 2H 


Ecology of Jacare Pepira River Basin: Influence 
of Soil and Water Use and Effluent Discharge 
on Water Quality (Sao Paulo State, Brazil) (Eco- 
logia da Bacia do Rio Jacare Pepira: Influencia 
do Uso do Solo, da Agua e da Descarga de 
Efiuentes Sobre a Qualidade da Agua (Sao 
Paulo, Brasil)), 

W88-09777 5C 


JAMAICA 
Benthic Ecology of Rivers in the Blue Moun- 
tains (Jamaica) Prior to Construction of a Water 
Regulation Scheme, 
W88-09878 6G 


JAPAN 
Dissolved Organic Matter in Colored Water 
from Mountain Bog Pools in Japan: I. Seasonal 
Changes in the Concentration and Molecular 
Weight Distribution, 
W88-09762 2H 


JUDICIAL DECISIONS 
Controls Over Interstate Transfers of Ground 
Water Post-Sporhase: State and Federal Op- 
tions, 
'W88-09263 6E 
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JUVENILE GROWTH STAGE 


JUVENILE GROWTH STAGE 
Environmental Factors Influencing the Occur- 
rence of Juvenile Fish in the Mangroves of 
Pagbilao, Philippines, 
W88-09696 2L 


KANSAS 
Application of a Ground-Water-Quality Man- 
agement Model to the Equus Beds Aquifer in 


Kansas, 
W88-09331 5G 


January 1987 Water Levels, and Data Related to 
Water-Level Changes, Western and South-Cen- 
tral Kansas, 

W88-10046 2F 


KARST 
Complexity of Contaminant Dispersal in a Karst 
Geological System, 
W88-09102 5B 


Karst Geomorphology, 
W88-09352 8E 


Quantitative Tracing of the Maligne Karst 
System, Alberta, Canada, 
W88-09973 2F 


KARST HYDROLOGY 
Complexity of Contaminant Dispersal in a Karst 
Geological System, 
W88-09102 5B 


KESTERSON NATIONAL WILDLIFE REFUGE 
Selenium and Human Health Implications in 
California’s San Joaquin Valley, 

W88-09960 5B 


KINETICS 
Measurement of Hydrolysis Rate Constants for 
Evaluation of Hazardous Waste Land Disposal: 
Volume 2. Data on 54 Chemicals, 
W88-09031 5B 


Hydrophobic Organic Compounds on Sedi- 
ments: Equilibria and Kinetics of Sorption, 
W88-09075 5B 


KING TALAL RESERVOIR 
Seasonal Patterns and Water Quality in King 
Talal Reservoir, Jordan, 
W88-09755 5B 


KJELDAHL PROCEDURE 
Improvement of the Kjeldahl Method for Total 
Nitrogen Including Acid-Hydrolyzable Phos- 
phorus Determinations in Freshwater Ecosys- 
tems, 
W88-09581 7B 


LABORATORIES 
Dealing with the Problem of Obtaining Accu- 
rate Ground-Water Quality Analytical Results, 
W88-09162 TA 


LABORATORY CERTIFICATION 
Ground Water Sampling: Addressing the Turbu- 
lent Inconsistencies, 
W88-09004 TA 


LABORATORY EQUIPMENT 
Multicolumn Ion Chromatographic Determina- 
tion of Nitrate and Sulfate in Waters Containing 
Humic Substances, 
W88-09608 7B 


Field Testing of a Large Volume Liquid-Liquid 
Extraction Device for Halogenated Organics in 
Natural Waters, 

W88-09610 5A 


Simple Device for Isolation of Organic Com- 


pounds from Water, 
W88-09617 SA 


S$U-5S0 


LABORATORY METHODS 
Methods of Recovering Viruses from Aquatic 
Sediments, 
W88-09465 5A 


Methods for Concentration and Recovery of 
Viruses from Wastewater Sludges, 
W88-09469 5A 


Methods of Enterovirus Recovery: from Differ- 
ent Types of Soils, 
W88-09472 5A 


Intercalibration Exercise for Trace Metals in 
Marine Sediments, 
W88-09559 5A 


Effect of Filtration and Centrifugation on the 
Determination of Aluminum in Water, 
W88-09586 7B 


LAGUNA LA ORSINERA 
Zooplankton Abundance and Species Composi- 
tion in Laguna la Orsinera, a Venezuelan Flood- 
plain Lake, 
W88-09896 2H 


LAKE BALATON 
Role of Fish and Benthos in the Nitrogen 
Budget of Lake Balaton, Hungary, 
W88-09752 2H 


LAKE CONSTANCE 
Reed Decay at Lake Constance (Untersee) Ob- 
servations and Investigations (Das Schilfsterben 
am Bodensee - Untersee Beobachtungen, Unter- 
suchungen und Gegenmassnahmen), 
W88-09882 5C 


LAKE ERIE 
Spatial Partitioning of Microhabitats in Littoral 
Cladoceran Communities, 

W88-09929 2H 


LAKE EVAPORATION 
Tritium Hydrologic Studies in Four Closed- 
Basin Lakes in the Great Basin, U.S.A., 
W88-09843 7B 


LAKE FISHERIES 
Potential for Fisheries Rehabilitation in the 
Hamilton Harbour-Cootes Paradise Ecosystem 
of Lake Ontario, 
W88-09546 5G 


Use of Zooplankton Size to Assess the Commu- 
nity Structure of Fish Populations in Freshwater 
Lakes, 

W88-09822 8I 


Correlations of Regulated Lake Levels and Cli- 
matic Factors with Abundance of Young-of-the- 
Year Walleye and Yellow Perch in Four Lakes 
in Voyageurs National Park, 

W88-09825 8I 


Effects of Stocking Hybrid Striped Bass in 
Spring Lake, Illinois, 
W88-09826 2H 


LAKE KINNERET 
Trace Element Distribution in Waters of the 
Northern Catchment Area of Lake Kinneret, 
Northern Israel, 
W88-09703 5B 


LAKE LA PLATA 
Limnological Features of a Puerto Rican Reser- 
voir, 
W88-09885 2H 


LAKE MAARSSEVEEN 
Seasonal Changes in Biomass and Production of 
Periphyton Growing Upon Reed in Lake Maars- 
seveen I, 
W88-09765 2H 


LAKE MJOSA ; 
Mercury in Fish and Invertebrates in Lake 
Mijosa (Kvikksolv i fisk og evertebrater i Mjosa), 
W88-09947 5B 


LAKE MORPHOLOGY . 
Inventories of 137-Cs, 90-Sr and 239,240-Pu in 
Pond B: Implications for the Relative Impor- 
tances of Radionuclide Cycling Processes in 
Lake Ecosystems, 

W88-09214 5B 


LAKE ONTARIO 
Potential for Fisheries Rehabilitation in the 
Hamilton Harbour-Cootes Paradise Ecosystem 
of Lake Ontario, 
W88-09546 5G 


LAKE REHABILITATION 
Potential for Fisheries Rehabilitation: in the 
Hamilton Harbour-Cootes Paradise Ecosystem 
of Lake Ontario, , 
W88-09546 7 SS 


LAKE RESTORATION 
Restoration and Management of Ecosystems for 
Nature Conservation in West Germany, 
W88-09456 5G 


Potential for Fisheries Rehabilitation in the 
Hamilton Harbour-Cootes Paradise Ecosystem 
of Lake Ontario, 

W88-09546 5G 


Nutrient Responses to the Liming of Lake 
Gardsjon, 
W88-09684 5G 


Effects of Shellsand on Water Quality and 
Mature Brown Trout (Effekt av. skjellsand pa 
vannkvalitet og kjonnsmoden aure), 

'W88-09699 5G 


Cyclopoid Copepods in Marginal Habitats: Abi- 
otic Control of Population Densities in Anthro- 
pogenic Acidic Lakes, 

W88-09889 5G 


LAKE SEDIMENTS 
Buffering Capacity of Soft-Water Lake Sedi- 
ments in Florida, 
W88-08966 2H 


Phosphate Dynamics in Aquatic Ecosystems, 
W88-09050 5C 


Lake Sediments as Historic Records of Atmos- 
pheric Contamination by Organic Chemicals, 
W88-09068 5B 


Mechanisms. Controlling the Distribution of 
Trace Elements in Oceans and Lakes, 
W88-09071 _ 2H 


Sediments as Archives of Environmental Pollu- 
tion Trends, 
W88-09077 5B 


Metal and Radionuclide Concentrations in L- 
Lake Sediments, 
W88-09212 5B 


Seasonal Variations in the Loosely Sorbed Phos- 
phorus Fraction of the Sediment of a Shaliow 
and Hypereutrophic Lake, 

W88-09709 5B 


Effect of Tubificids and Chironomids on Particle 
Redistribution of Lake Sediment, 
W88-09772 23 


Interaction of Selenate and Selenite with Select- 
ed Freshwater Sediments, 
W88-09992 2H 





LAKE TAHOE 
Temporal and Spatial Variability of the Eulit- 
toral Epilithic Periphyton, Lake Tahoe, Califor- 
nia-Nevada, 
W88-09937 2H 


LAKE TITICACA 
Lake Titicaca (Peru/Bolivia) Phytoplankton: 
Species Composition and Structural Comparison 
with Other Tropical and Temperate Lakes, 
W88-09754 2H 


LAKE VECHTEN 
Biomass, Stand Area, Primary Production Char- 
acteristics and Oxygen Regime of the Cerato- 
phyllum demersum L. Population in Lake Vech- 
ten, The Netherlands, 
W88-09895 2H 


LAKES 

Preliminary Assessment of the Importance of 
Littoral and Benthic Autotrophic Communities 
in Acidic Lakes, 

W88-08962 2H 
Relationships of Spatial Gradients of Primary 
Production, Buffering Capacity, and Hydrology 
in Turkey Lakes Watershed, 

W88-08964 2H 


Phosphate Dynamics in Aquatic Ecosystems, 
W88-09050 5C 


Mechanisms Controlling the Distribution of 
Trace Elements in Oceans and Lakes, 
W88-09071 2H 


Metal Speciation in Natural Waters: Influence of 
Environmental Acidification, 
W88-09072 5C 


Ion Budgets in a Seepage Lake, 
W88-09073 2H 


Mechanisms of Alkalinity Generation in Acid- 
Sensitive Soft Water Lakes, 
W88-09074 5C 


Cycles of Nutrient Elements, Hydrophobic Or- 
ganic Compounds, and Metals in Crystal Lake, 
W88-09080 5B 


Management Plan for Establishment of Littoral/ 
Wetland Vegetation at L-Lake, 
W88-09226 5G 


Mono Basin Geology and Hydrology, 
W88-09276 2A 


Models of Sorptive Toxic Substances: II. Lakes 
and Reservoirs, 
W88-09523 5B 


Municipal Land Use Regulation and the Great 
Lakes Shoreline Hazard in Ontario, 
W88-09547 6F 


Heterotrophic Glucose Assimilation in Lake On- 
tario, 
W88-09549 2H 


Algal Remains in Some Surface Sediments of 
Lake Erie, 
W88-09550 2H 


Ephemera and Hexagenia (Ephemeridae, Ephe- 
meroptera) in the Straits of Mackinac, 1955- 
1956, 

W88-09551 2H 


Gut Fullness of the Deposit-Feeding Amphipod, 
Pontoporeia hoyi, in Southeastern Lake Michi- 


gan, 
W88-09552 2H 


Trace Element Concentrations in Near-Surface 
Waters of the Great Lakes and Methods of 
Collection, Storage, and Analysis, 

W88-09553 7B 


Recruitment of Yellow Perch (Perca flavescens) 
Affected by Stock Size and Water Temperature 
in Lakes Erie and St. Clair, 1965-85, 

W88-09554 2H 


Zonation of Mayfly Nymphs and Caddisfly 
Larvae in the St. Marys River, 
W88-09556 5C 


Bythotrephes cederstroemi: Its New Appear- 
ance in Lake Michigan, 
W88-09557 2H 


Summary of Surface and Background Concen- 
trations of Selected Elements in the Great Lakes 
Sediments, 

W88-09558 5B 


Primary Production and its Control in Toolik 
Lake, Alaska, 
W88-09591 2H 


Effects of Acid Precipitation on Sediment 
Downcore Profiles of Diatoms, Bacterial Densi- 
ties and Sulphur Isotope Ratios in Lakes North 
of Lake Superior, 

W88-09592 5C 


Development of the Rotifer Community Struc- 
ture in Lake Constance During its Eutrophica- 
tion, 

W88-09593 5c 


Does There Exist Competition Between Phyto- 
plankton and Littoral Plant Vegetation in Lake 
Ecosystem, 

W88-09594 2H 


Interaction of Certain Heavy Metals with Lake 
Humic Acids, 
W88-09613 2H 


Consequences of Redox Conditions on the Dis- 
tribution of Cations in a Meromictic Oligotro- 
phic Lake, 

W88-09623 2H 


Investigation of a Toxic Water-Bloom of Micro- 
cystis aeruginosa (Cyanophyceae) in Lake 
Akersvatn, Norway, 

W88-09625 5C 


Contribution from Nitrogen Fixation (Acetylene 
Reduction) to the Nitrogen Budget of Lake To- 
hopekaliga (Florida), 

'W88-09638 2H 


Vertical Transport and Its Effects on Epilimne- 
tic Phosphorus in Four Calcareous Lakes, 
W88-09639 5B 


Modelling the Effect of Acidity on Mercury 
Uptake by Walleye in Acidic and Circumneutral 
Lakes, 

W88-09660 5B 


Protozoan Communities of the Flint River - 
Lake Blackshear Ecosystem (Georgia, USA), 
W88-09675 2H 


Succession in Zooplankton and Hydrophytes of 
a Seasonal Water on the West Coast of South 
Africa, 

W88-09678 2H 


Effects of Land Use Upon Water Chemistry, 
Particularly. Nutrient Enrichment, in Shallow 
Lowland Lakes: Comparative Studies of Three 
Lochs in Scotland, 

W88-09679 4c 


Seasonal Growth of the Submerged Macrophyte 
Ceratophyllum demersum L. in Mesotrophic 
Lake Vechten in Relation to Insolation, Temper- 
ature and Reserve Carbohydrates, 

W88-09680 2H 


LAKES 


Effect of Rainstorms on Heterotrophic Bacterial 
Activity in a Hypertrophic African Lake, 
W88-09683 2H 


Nutrient Responses to the Liming of Lake 
Gardsjon, 
W88-09684 5G 


Macrozoobenthos of Three Pennsylvania Lakes: 
Responses to Acidification, 
W88-09687 5C 


Possible Causes of High Species Diversity in 
Tropical Australian Freshwater Macrobenthic 
Communities, 

W88-09688 2H 


Floating Vegetation Mats on a Floodplain Billa- 
bong in the Northern Territory in Australia, 
W88-09691 2H 


Seasonality of Monsoonal Primary Productivity 
in Sri Lanka, 
W88-09692 2H 


Daphnia Size Structure, Vertical Migration, and 
Phosphorus Redistribution, 
W88-09693 2H 


Fish Predation, Lake Acidity and the Composi- 
tion of Aquatic Insect Assemblages, 
W88-09694 5C 


Trace metal Dynamics in a Seasonally Anoxic 
Lake, 
W88-09708 2H 


Characterization of Light Regime Changes 
(PAR) by Irradiance Reflectance in Two Ama- 
zonian Water Bodies with Different Physico- 
chemical Properties, 

W88-09761 2H 


Phased Cell Division by a Field Population of 
Staurastrum Longiradiatum (Conjugatophyceae, 
Desmidiaceae), 

W88-09764 2H 


Nitrogen Metabolism in Lake Kizaki, Japan: V. 
The Role of Nitrogen Fixation in Nitrogen Re- 
quirement of Phytoplankton, 

W88-09766 2H 


Partitioning of Manganese, Iron, Arsenic, Cad- 
mium, Lead, Copper, Zinc, Cobalt and Nickel in 
Sediments from Lake Biwa, 

W88-09801 5B 


Limnology of a Subtropical Lake, Bhimtal 
(U.P.), India, 
W88-09805 2H 


Tritium Hydrologic Studies in Four Closed- 
Basin Lakes in the Great Basin, U.S.A., 
W88-09843 7B 


Ammonium and Phosphate Uptake Rates, N:P 
Supply Ratios, and Evidence for N and P Limi- 
tation in Some Oligotrophic Lakes, 

W88-09845 2H 


Discoveries and Testable Hypotheses Arising 
from Coastal Zone Color Scanner Imagery of 
Southern Lake Michigan, 

W88-09846 2H 


Common Loon Reproduction and Chick Feed- 
ing on Acidified Lakes in the Adirondack Park, 
New York, 

W88-09908 x 


Aspects of Biochemical Sulphur Conversions in 


Sediments of a Shallow Soft Water Lake, 
W88-09934 5B 
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LAKES 


Effects of Phosphorus Removal on the Maximal 
Algal Growth in Bioassay Experiments with 
Water From Four Dutch Lakes, 

W88-09989 5G 


Interaction of Selenate and Selenite with Select- 
ed Freshwater Sediments, 
W88-09992 2H 


Limnological Characteristics of Two Eutrophic 
and Four Mesotrophic Lakes in West-Central 
Florida, 

W88-09994_- 2H 


LAND APPLICATION 
Transport and Fate of Viruses in Soils: Field 
Studies, 
W88-09473 5B 


Soil Contamination by Some Organic Micropol- 
lutants Related to Sewage Sludge Spreading, 
W88-09577 5 


LAND DEVELOPMENT 
Temporal and Spatial Variability of the Eulit- 
toral Epilithic Periphyton, Lake Tahoe, Califor- 
nia-Nevada, 
W88-09937 2H 


LAND DISPOSAL 
Measurement of Hydrolysis Rate Constants for 
Evaluation of Hazardous Waste Land Disposal: 
Volume 2. Data on 54 Chemicals, 
W88-09031 5B 


Assessment of Ground-Water Contamination 
and Remedial Action for a Hazardous Waste 
Facility in the Gulf Coast, 

W88-09145 5G 


Water-Quality Monitoring at Hazardous Waste 
Disposal Sites: Is Public Health Protection Pos- 
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lation of a Composite Seasonal Dissimilarity 
Index, 
W88-09689 71C 


DEPARTMENT OF NATURE AND 
ENVIRONMENTAL CONSERVATION, 
STELLENBOSCH (SOUTH AFRICA). 
Succession in Zooplankton and Hydrophytes of 
a Seasonal Water on the West Coast of South 
Africa, 
W88-09678 2H 
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DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). 
Uniform Methods for Exposure Regimes in 
Aquatic Toxicology Experiments with Chemi- 
cally Dispersed Oils, 
W88-09186 5c 


Toxicity of Oil Spill Dispersants to Marine Or- 
ganisms: A Current Perspective, 
W88-09197 5C 


DETOX, INC., DAYTON, OH. 
Innovative Biological Treatment of Contaminat- 
ed Groundwater, 
W88-08992 5G 


Groundwater Treatment Technology, 
W88-09238 5G 


DIONEX CORP., SUNNYVALE, CA. 
Analysis of Rain by Ion Chromatography, 
'W88-09391 


DIRECTORATE GENERAL OF WATER 
SUPPLY AND TRANSPORT, SALALAH 
(OMAN). 
Paleohydrology of the Nubian Aquifer North- 
east of the Blue Nile, near Khartoum, Sudan, 
W88-09919 2 


DISTRICT OF COLUMBIA UNIV., 
WASHINGTON. WATER RESOURCES 
RESEARCH CENTER. 

Fiscal Year 1986 Program Report (D.C. Water 

Resources Research Center), 

W88-10004 9D 


DORTMUND UNIV. (GERMANY, F.R.), INST. 
OF OCCUPATIONAL HEALTH. 
Determination of Trialkyllead Species in Water 
Samples, 
W88-09580 SA 


DOW CHEMICAL U.S.A., MIDLAND, MI. 
MAMMALIAN AND ENVIRONMENTAL 
TOXICOLOGY. 
Sampling Waters: The Impact of Sample Varia- 
bility on Planning and Confidence Levels, 
W88-09421 5A 


DU PONT DE NEMOURS (E.L.) AND CO., 
AIKEN, SC. SAVANNAH RIVER PLANT. 
Field Evaluation of Ground Water Sampling 
Devices for Volatile Organic Compounds, 
W88-09300 5A 


Large-Scale High-Efficiency Air Stripper and 
Recovery Well Network for Removing Volatile 
Organic Chlorocarbons from Ground Water, 

W88-09328 5G 


DU PONT DE NEMOURS (E.I.) AND CO., 
WILMINGTON, DE. HASKELL LAB. FOR 
TOXICOLOGY AND INDUSTRIAL 
MEDICINE. 

Sedimentary Sulfide in the Nearshore Georgia 

Bight, 

W88-09711 2L 


DUESSELDORF UNIV. (GERMANY, F.R.). 
DEPT. OF GEOBOTANY. 
Heavy Metal Content of the Moss Mnium 
hornum Growing in the Stem Flow Area of 
Fagus sylvatica, 
W88-09697 5B 


DUFRESNE-HENRY, INC., WESTFORD, MA. 
Experiences with Treatment for Volatile Organ- 
ic Contaminants, 

W88-09644 5F 


DUKE UNIV., DURHAM, NC. SCHOOL OF 
FORESTRY AND ENVIRONMENTAL 
STUDIES. 

Water Resources Assessment: A Spatial Equilib- 

rium Approach, 

W88-09538 TA 


DUNDEE UNIV. (SCOTLAND). DEPT. OF 
BIOLOGICAL SCIENCES. 
Effects of Land Use Upon Water Chemistry, 
Particularly Nutrient Enrichment, in Shallow 
Lowland Lakes: Comparative Studies of Three 
Lochs in Scotland, 
'W88-09679 4c 


DUNN GEOSCIENCE CORP., ALBANY, NY. 
Use of Portable Photoionization Meters to 
Assess the Lateral and Vertical Distribution of 
Contaminants at Hazardous Waste Facilities: A 
Case Study, 

W88-09511 a 


DURHAM UNIV. (ENGLAND), SCHOOL OF 
ENGINEERING AND APPLIED SCIENCE, 
Weathering Effects: Slopes in Mudrocks and 
Over-Consolidated Clays, 
W88-09347 2 


EA ENGINEERING, SCIENCE, AND 
TECHNOLOGY, INC., SPARKS, MD. 
Factors Affecting the Utility of Soil Vapor As- 
sessment Data, 
W88-09015 1A 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). CHAIRE DE 
CONSTRUCTIONS HYDRAULICS. 

Venturi Flume of Minimum Space Require- 

ments, 

W88-09734 7B 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). INST. DE 
CHIMIE PHYSIQUE. 

Singlet Oxygen Analysis in Irradiated Surface 

Waters, 

W88-09569 7B 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). INST. DU 
GENIE DE L’ENVIRONMENT. 
Soil Contamination by Some Organic Micropol- 
lutants Related to Sewage Sludge Spreading, 
W88-09577 SE 


ECOLOGY AND ENVIRONMENT, INC., 
KANSAS CITY, KS. 
Assessment of Ground-Water Contamination 
and Remedial Action for a Hazardous Waste 
Facility in the Gulf Coast, 
W88-09145 5G 


Refinement of the Shallow Seismic Reflection 
Technique in Determining Subsurface Alluvial 
Stratigraphy, 

W88-09165 7B 


EHIME UNIV., MATSUYAMA (JAPAN). 
DEPT. OF OCEAN ENGINEERING. 
Behavior of Groundwater with Dispersion in 
Coastal Aquifers, 
W88-09975 2F 


EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHULTZ, DUEBENDORF 
(SWITZERLAND). 
Aromatic Surfactants in Laundry Detergents 
and Hard-Surface Cleaners: Linear Alkylbenzen- 
esulphonates and Alkylphenol Polyethoxylates, 
W88-09652 5A 


EMA, INC., ST. PAUL, MN. 
Instrumentation: Handbook for Water: and 
Wastewater Treatment Plants, 
W88-09403 5D 





EMCON ASSOCIATES, SAN JOSE, CA. 
Resolution Problems with Obtaining Accurate 
Ground Water Elevation Measurements in a Hy- 
drogeologic Site Investigation, 

'W88-09001 7B 


ENESCO, INC., ARVADA, CO. 
Preservation Techniques for Organic and Inor- 
ganic + accra in Water Samples, 
W88-09424 


Application of Microcosm Technology to Study 
the Biodegradation Potential of a Subsurface 
Alluvial Material Exposed to Selected Petrole- 
um Hydrocarbons, 

W88-09315 5B 


ENGINEERING SCIENCE, CLEVELAND, OH. 
Monitoring and Recovery of Free Hydrocar- 


bons, 
W88-09320 ‘ 5G 


ENVIRON CORP., PRINCETON, NJ. 
Chemical and Toxicological Aspects of Super- 
fund Site Cleanup, 
W88-09376 5G 


ENVIRONMENTAL > eam SYSTEMS 
LAB., LAS VEGAS, NV 
Monitoring to Support Risk Assessments at Haz- 
ardous Waste Sites, 
W88-09062 TA 


Currently Available Geophysical Methods for 
Use in Hazardous Waste Site Investigations, 
W88-09063 


Defining Control Sites and Blank Sample Needs, 
W88-09417 TA 


Influence of Outlying Observations on Selected 
_Estimates of Parameters of Distributions, 
W88-09786 71C 


ENVIRONMENTAL PROTECTION AGENCY, 
ATLANTA, GA. REGION IV. 
Application of Geophysical Techniques as a Site 
Screening Procedure at Hazardous Waste Sites, 
W88-09 166 : 7B 


ENVIRONMENTAL PROTECTION AGENCY, 
BOSTON, MA. REGION I. 
Hazardous Waste: Questions and Issues from the 
Field, 
W88-09121 SE 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. : 
Granular Activated Carbon for Controlling 
THMs, 
W88-09837 5F 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 

Development of Cost Equations for one Treat- 

ment Systems, 

W88-09531 5F 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. ENVIRONMENTAL 
CRITERIA AND ASSESSMENT OFFICE, 
Risk Assessment Approaches for Ground. Water 
Contamination by Pesticides and Other Organic 
Substances, 
W88-09113 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. HAZARDOUS WASTE 
ENGINEERING RESEARCH LAB. 

U.S. EPA Research on In-Situ Treatment Tech- 

nology, 

W88-09380 5D 
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FINNISH CENTRE FOR RADIATION AND NUCLEAR SAFETY, HELSINKI. 


ENVIRONMENTAL PROTECTION AGENCY, 
DENVER, CO. REGION VIII. 
Rationale for Screen Length Selection and 
Placement, 
W88-09309 TA 


ENVIRONMENTAL PROTECTION AGENCY, 
LEXINGTON, MA. REGION 1 
Field Measurement of Polychlorinated Biphen- 
yls in Soil and Sediment Using a Portable Gas 


Chromatograph, 
W88-09124 5A 


ENVIRONMENTAL PROTECTION AGENCY, 
SEATTLE, WA. OFFICE OF GROUND 
WATER. 
Resource Document for Consideration of the 
Newberg Area Aquifer as a Sole Source Aqui- 
fer. 
W88-09033 2F 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. 
Assessment of Teidiie Effects Due to: Acid 
Deposition, 
W88-08961 SC 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. MONITORING AND 
DATA SUPPORT DIV, 
Water Quality-Based Controls and Ecosystem 
Recovery, 
W88-09460 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF GROUND- 
WATER. PROTECTION. 
Ground-Water Data Requirements Analysis for 
the Environmental Protection Agency. ines 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF PESTICIDE 
PROGRAMS. 
Monitoring Ground Water for Pesticides, 
W88-09099 5B 


Method for the Assessment of Ground Water 
Contamination Potential: Using a Pesticide Root 


Zone Model (PRZM) for the Unsaturated Zone, 
W88-09107 5B 


Considering Pesticide Potential for Reaching 
Ground Water in the Registration of Pesticides, 
W88-09119 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF SOLID 
WASTE. 
Incorporating Risk Assessment into the Re- 
source Conservation and Recovery Act Regula- 
tory Process, ia 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF WASTE 
PROGRAMS ENFORCEMENT. 

Technical Enforcement Guidance Document for 

Ground-Water Monitoring Systems, 

W88-09284 6E 


Effects of Grouts, Sealants, and Drilling Fluids 
on the Quality of Ground-Water Samples, 
W88-09312 7B 


ENVIRONMENTAL PROTECTION SERVICE, 
DARTMOUTH (NOVA SCOTIA). 
Groundwater Management Issues in the Atlantic 
Provinces, 
W88-09480 4B 


ENVIRONMENTAL RESEARCH LAB., 
ATHENS, GA. 
Measurement of Hydrolysis Rate Constants for 
Evaluation of Hazardous Waste Land Disposal: 
Volume 2. Data on 54 Chemicals, 
W88-09031 5B 


ENVIRONMENTAL SCIENCE AND 

ENGINEERING, INC., GAINESVILLE, FL. 
Identification of Asbestos and Glass Fibers in 
Sewage Sludges of Small New York State Cities, 
W88-09656 5B 


ENVIRONMENTAL SCIENCE RESEARCH 
INST. OF GUANZHOU PREFECTURE, 
GANZHOU (CHINA). 
2-(5-Bromo-2-Pyridylazo)-5- 
Dimethylaminophenol (5-Br-DMPAP) as a Rea- 
gent for Spectrophotometric Determination of 
Iron(II}), 
W88-09612 7B 


ENVIRONMENTAL SERVICES, EASTON, CT. 
Effectiveness of Angled-Screen Intake System, 
W88-09852 - 8I 


ENVIROSYSTEMS SUPPLY, INC., FORT 
MYERS, FL. 
Hydraulic Characteristics of Upflow Anaerobic 
Filters, 
W88-09528 5D 


EPIDEMIOLOGY RESEARCH CENTER, 
TAMPA, FL. 
Methods of Enterovirus Recovery from Differ- 
ent Types of Soils, 
W88-09472 5A 


ERM, INC., EXTON, PA. 
Political and Social Factors in the Patuxent 
River Cleanup Agreement, . 
W88-09461 5G 


ESSO RESOURCES CANADA LTD., 
CALGARY (ALBERTA). RESEARCH DEPT. 
Use of Remote Sensing in the Determination of 
Dispersant Effectiveness, 
W88-09194 5G 


EXETER UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Modification of Temperature Behaviour through 
Regulation of a British River System, 
~ W88-09721 4A 


FACHHOCHSCHULE FRESENIUS, 
WIESBADEN (GERMANY, F.R.). DEPT. OF 
TRACE ANALYSIS. 
Forest Damage: Characterization of Spruce 
Needles by Pyrolysis Field Ionization Mass 
Spectrometry, 
W88-09572 SC 


FACULTES UNIVERSITAIRES NOTRE-DAME 
DE LA PAIX, NAMUR (BELGIUM).DEPT. OF 
BIOLOGY. 

Phytoplankton Composition and Dynamics in 

the River Meuse (Belgium), 

W88-09891 2H 


FIELD STUDIES COUNCIL, PEMBROKE 
(WALES). OIL POLLUTION RESEARCH 
UNIT. 
Comparison of the Fate and Ecological Effects 
of Dispersed and Nondispersed Oil in a Variety 
of Intertidal Habitats, 
W88-09200 5B 


FINNISH CENTRE FOR RADIATION AND 
NUCLEAR SAFETY, HELSINKI. 
Aquatic Macrophytes Outside the Olkiluoto Nu- 
clear Power Station, West Coast of Finland, 
W88-09938 SC 


Carbon Fixation of Phytoplankton Species in 
Cooling Water of the Olkiluoto Nuclear Power 
Station, West Coast of Finland, 

'W88-09939 5C 
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FINNISH CENTRE FOR RADIATION AND NUCLEAR SAFETY, HELSINKI. 


Phytoplankton in the Sea Area Around the Lo- 
viisa Nuclear Power Station, South Coast of 
Finland, 

W88-09940 5C 


Phytoplankton in the Sea Area Off the Olkiluoto 
Nuclear Power Station, West Coast of Finland, 
W88-09942 5C 


FIRAT UNIV., ELAZIG (TURKEY). DEPT. OF 
BIOLOGY. 
Fungal Parasitism of Planktonic Algae in Shear- 
water: I. Occurrence of Zygorhizidium Affluens 
Canter on Asterionella Formosa Hass. in Rela- 
tion to the Seasonal Periodicity of the Alga, 
W88-09883 2H 


Fungal Parasitism of Planktonic Algae in Shear- 
water: II. A Study of the Chytrid Parasites of 
the Diatom Fragilaria crotonensis Kitton, 
W88-09884 


FISH AND WILDLIFE SERVICE, ANN 
ARBOR, MI. GREAT LAKES FISHERY LAB. 
Zonation of Mayfly Nymphs and Caddisfly 
Larvae in the St. Marys River, 
W88-09556 5C 


FISH AND WILDLIFE SERVICE, COOK, WA. 
WILLARD FIELD STATION. 
Effects of Variation in Flow on Distribution of 
Northern Squawfish in the Columbia River 
below McNary Dam, 
W88-09830 81 


FISH AND WILDLIFE SERVICE, OLYMPIA, 

WA. FISHERIES ASSISTANCE OFFICE. 
Effects of Riprap Bank Reinforcement on Juve- 
nile Salmonids in Four Western Washington 


Streams, 
W88-09820 8I 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF ENVIRONMENTAL SCIENCES 
AND ENGINEERING. 
Contribution from Nitrogen Fixation (Acetylene 
Reduction) to the Nitrogen Budget of Lake To- 
hopekaliga (Florida), 
W88-09638 2H 


FLORIDA STATE DEPT. OF 
ENVIRONMENTAL REGULATION, 
TALLAHASSEE. 
Emerging Role of Pesticide Regulation in Flori- 
da Due to Ground Water Contamination, 
W88-09118 6E 


Florida - Providing Incentive for Reporting 


Leaks, 
W88-09484 5G 


FLORIDA STATE UNIV., TALLAHASSEE. 

DEPT. OF BIOLOGICAL SCIENCE. 
Morphological and Cultural Comparison of 
Microorganisms in Surface Soil and Subsurface 
Sediments at a Pristine Study Site in Oklahoma, 
W88-09793 2F 


Equivalence of Microbial Biomass Measures 
Based on Membrane Lipids and Cell Wall Com- 
ponents, Adenosine Triphosphate, and Direct 
Counts in Subsurface Aquifer Sediments, 

W88-09795 7B 


FLORIDA STATE UNIV., TALLAHASSEE. 
DEPT. OF METEOROLOGY. 
Cumulus Parameterization and Rainfall Rates: 
Part III, 
W88-09871 2B 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 

AGRICULTURAL ENGINEERING. 
Computer-Aided Approach to Agricultural 
Flood Hazard Management in Florida. 
W88-10015 6A 
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FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 
Preliminary Assessment of the Importance of 
Littoral and Benthic Autotrophic Communities 
in Acidic Lakes, 
W88-08962 ; 2H 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
FISHERIES AND AQUACULTURE, 
Influence of Hydrilla on Harvestable Sport-Fish 
Populations, Angler Use, and Angler Expendi- 
tures at Orange Lake, Florida, 
W88-09824 8I 


FLORIDA UNIV., GAINESVILLE, DEPT. OF 
MICROBIOLOGY AND CELL SCIENCE. 
Methods for Concentration and Recovery of 
Viruses from Wastewater Sludges, 
W88-09469 5A 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
POULTRY SCIENCE. 
Poultry Waste Lagoon Sediment as a Source of 
Calcium for Laying Hens, 
W88-09676 SE 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
SOIL SCIENCE. 
Spatial Variability of Pesticide Sorption and 
Degradation Parameters, 
W88-09095 5B 


FLORIDA UNIV., GAINESVILLE. PESTICIDE 
RESEARCH LAB. 
Chemical and Microbial Degradation of 1,2-Di- 
bromoethane (EDB) in Florida Ground Water, 
Soil, and Sludge, 
W88-09104 5B 


Solid-Phase Extraction and Capillary Gas Chro- 
matographic Determination of Triazine Herbi- 
cides in Water, 

W88-09607 5B 


FLORIDA UNIV., GAINESVILLE. WATER 
RESOURCES RESEARCH CENTER. 
Fiscal Year 1986 Program Report (Florida 
Water Resources Research Center), 
W88-10003 9D 


Economic and Predictive Reliability Implica- 
tions of Stormwater Design Methodologies, 
W88-10030 


FMC CORP., PRINCETON, NJ. AQUIFER 
REMEDIATION SYSTEMS. 
Field Demonstration of Enhanced Bioreclama- 
tion, 
W88-09318 5G 


FOOD AND DRUG ADMINISTRATION, 
WASHINGTON, DC, CENTER FOR FOOD 
SAFETY AND APPLIED NUTRITION. 

Coping with Sampling Variability in Biota; Per- 

centiles and Other Strategies, 

W88-09428 5A 


FRESHWATER BIOLOGICAL ASSOCIATION, 
AMBLESIDE (ENGLAND). 
Trace metal Dynamics in a Seasonally Anoxic 
Lake, 
'W88-09708 2H 


FRESHWATER BIOLOGICAL ASSOCIATION, 
WAREHAM (ENGLAND). RIVER LAB. 
Use of Prediction to Assess Macroinvertebrate 
Response to River Regulation, 
W88-09621 2H 


FYLKESMANNEN I VESFOLD, 
MILJOVERNAVD, TOENSBERG (NORWAY). 
Effects of Shellsand on Water Quality and 
Mature Brown Trout (Effekt av skjellsand pa 
vannkvalitet og kjonnsmoden aure), 
1699 5G 


GDANSK TECHNICAL UNIV. (POLAND). 
INST. OF INORGANIC CHEMISTRY AND 
TECHNOLOGY. 

Simple Device for Isolation of Organic Com- 

pounds from Water, 

W88-09617 5A 


GENERAL ACCOUNTING OFFICE, 
WASHINGTON, DC. RESOURCES, 
COMMUNITY AND ECONOMIC 
DEVELOPMENT DIV. 

Superfund: Civilian Federal Agencies Slow to 

Clean Up Hazardous Waste. 

W88-09053 6E 


GEOLOGICAL SURVEY, AUGUSTA, ME. 
WATER RESOURCES DIV. 
Geohydrologic and Surface-Water Data for the 
Saco River Valley Glacial Aquifer from Bart- 
lett, New Hampshire to Fryeburg, Maine: Octo- 
ber 1983 Through January 1986, 
W88-10056 2F 


GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Water-Resources Activities of the Louisiana 
District in Fiscal Years 1986-87, 
W88-10060 9D 


GEOLOGICAL SURVEY, BOISE, ID. WATER 
RESOURCES DIV. 
Selected Water-Quality Data for the Minidoka 
Irrigation District, South-Central Idaho, June 
1987, 
W88-10057 7C 


GEOLOGICAL SURVEY, BOSTON, MA. 
WATER RESOURCES DIV. 
Use of Ground-Penetrating Radar for Determin- 
ing Depth to the Water Table on Cape Cod, 
Massachusetts, 
W88-09022 7B 


GEOLOGICAL SURVEY, CARSON CITY, NV. 
Arsenic in Ground Water of the Western United 
States, 

W88-09787 2K 


GEOLOGICAL SURVEY, CHEYENNE, WY. 
WATER RESOURCES DIV. 
Hydrology of the White Tail Butte Area, North- 
ern Campbell County, Wyoming, 
W88-10052 4c 


Water-Resources Activities of the U.S. Geologi- 
cal Survey in Wyoming, Fiscal Years 1986 and 
1987, 

W88-10053 9D 


Pesticide Data For Selected Wyoming Streams, 
1976-78, 
W88-10067 5B 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
Iron Photoreduction and Oxidation in an Acidic 
Mountain Stream, 
W88-09902 5B 


Sediment Discharge in Muddy Creek and the 
Effect of Sedimentation Rate on the Proposed 
Wolford Mountain Reservoir Near Kremmling, 
Colorado, 

W88-10065 2J 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
Geohydrology of a Field Site: Study of Pesticide 
Migration in the Unsaturated and Saturated 
Zones of Dougherty Plain, Southwest Georgia, 
W88-09094 5B 





GEOLOGICAL SURVEY, GRAND JUNCTION, 
CO. WATER RESOURCES DIV. 
Discharge and Water Quality of Springs in Roan 
and Parachute Creek Basins, Northwestern Col- 
orado, 1981-83, 
W88-10062 2K 


GEOLOGICAL SURVEY, HARRISBURG, PA. 
WATER RESOURCES DIV. 
Water-Resources Activities of the U.S. Geologi- 
cal Survey in Pennsylvania, 1986-87, 
W88-10059 9D 


Determination of Benthic-Invertebrate Indices 
and Water-Quality Trends of Selected Streams 
in Chester County, Pennsylvania, 1969-80, 

W88-10063 5A 


GEOLOGICAL SURVEY, HURON, SD. 
WATER RESOURCES DIV. 
Geology and Water Resources of Clark County, 
South Dakota, Part II: Water Resources, 
W88-10061 2F 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
Computer Simulation of Movement of DIMP- 
Contaminated Groundwater Near the Rocky 
Mountain Arsenal, Colorado, 

W88-09446 5B 


Performance of the Two-Component Extreme 
Value Distribution in Regional Flood Frequency 
Analysis, 

W88-09545 2E 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV. 
Calibration of a Dissolved-Solids Model for the 
Yampa River Basin Between Steamboat Springs 
and Maybell, Northwestern Colorado, 
W88-10050 5B 


Surface Water-Quality Characteristics in the 
Upper North Fork Gunnison River Basin, Colo- 


rado, 
W88-10051 5B 


Hydrology of Area 53, Northern Great Plains 
and Rocky Mountains Coal Provinces, Colora- 
do, Wyoming, and Utah, 

W88-10055 2E 


Selected Drill-Stem Test Data for the Upper 
Colorado River Basin, 
W88-10068 7B 


GEOLOGICAL — toy Ne KS. 
WATER RESOURCES. 
January 1987 Water om. and Data Related to 
Water-Level Changes, Western and South-Cen- 
tral Kansas, 
W88-10046 2F 


GEOLOGICAL SURVEY, MALVERN, PA. 
WATER RESOURCES DIV. 
Effect of Urbanization on the Water Resources 
of Eastern Chester County, Pennsylvania, 
W88-10054 5B 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
R. E. Moore and Yolo Light Clay, 
W88-09413 2G 


GEOLOGICAL SURVEY OF ISRAEL, 
JERUSALEM. 
Pathway of Trace Elements During Oil Shale 
Combustion - A Clue to Their Availability for 
Leaching Processes, 
W88-09704 5B 


GEOLOGICAL SURVEY OF ISRAEL, 
JERUSALEM. GEOCHEMISTRY DIV. 
Trace Element Distribution in Waters of the 
Northern Catchment Area of Lake Kinneret, 
Northern Israel, 
'W88-09703 5B 
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GEOLOGICAL SURVEY, RALEIGH, NC. 
WATER RESOURCES DIV. 
Design of a Monitoring Network to Detect the 
Effects of Land Use on Ground Water Quality 
and Describe the Contaminant Flow System in 
the Piedmont of North Carolina, 
W88-09293 TA 


GEOLOGICAL SURVEY, RESTON, VA. 
Early Twentieth-Century Investigations of the 
Radioactivity of Waters in North America, 
W88-09410 2K 


Comparative Analysis of the Chemical Composi- 
tion of Mixed and Pure Cultures of Green Algae 
and Their Decomposed Residues by Carbon-13 
Nuclear Magnetic Resonance Spectroscopy, 
W88-09969 


GEOLOGICAL SURVEY, RESTON, VA. 
OFFICE OF WATER DATA COORDINATION. 
Status of the Nation’s Water Quality Information 
Activities. 
W88-09039 IC 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Analytically-Derived Sensitivities in One-Di- 
mensional Models of Solute Transport in Porous 
Media, 
W88-10048 5B 


Flow Model for an Open-Channel Reach or 
Network, 
W88-10069 2D 


GEOLOGICAL SURVEY, TACOMA, WA. 
Digital Analysis of Water Movement, Water 
Quality and Land Use Effects in a Stream-Aqui- 
fer System, 

W88-09273 2E 


GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 
Digital-Model Simulation of the Aquifer System 
I The Toppenish Creek Basin, Yakima Indian 
Reservation, Washington, 
W88-10058 2F 


GEOLOGICAL SURVEY, TAMPA, FL. 
Vertical Attenuation of Light in Charlotte 
Harbor, a Shallow, Subtropical Estuary, South- 
Western Florida, 
W88-09717 2L 


GEOLOGICAL SURVEY, TAMPA, FL. WATER 
RESOURCES DIV. 
Potentiometric Surface of the Upper Floridan 
Aquifer, West-Central Florida, May 1987, 
W88-10047 2F 


GEOLOGICAL SURVEY, TRENTON, NJ. 
WATER RESOURCES DIV. 
Rainfall-Runoff Data for Somerset County, New 
Jersey, 
'W88-10049 2E 


GEOLOGICAL SURVEY, URBANA, IL. 
WATER RESOURCES DIV. 
Investigation of Techniques to Estimate Rain- 
fall-Loss Parameters for Illinois, 
W88- 10064 2A 


Surface-Water-Quality Assessment of the Upper 
Illinois River Basin in Illinois, Indiana, and Wis- 
consin: Project Description, 

W88-10066 5B 


GEORGIA EXPERIMENT STATION, 
GRIFFIN. 
Presence and Persistence of Listeria Monocyto- 
genes in Food and Water, 
W88-09563 5B 


GERAGHTY AND MILLER, INC., TAMPA, FL. 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF CIVIL ENGINEERING. 
New Boundary Element Formulation for Time- 
Dependent Confined and Unconfined Aquifer 
Problems, 
W88-09541 2F 


GEORGIA UNIV., ATHENS. DEPT. OF 
ENTOMOLOGY. 
Leaf Litter Processing in Coastal Plain Streams 
and Floodplains of Southeastern Georgia, 
U.S.A., 
W88-09880 2H 


GEOSCIENCE CONSULTANTS LTD., 
ALBUQUERQUE, NM. 
Hydrocarbon Recovery Pump for Low Trans- 
missivity Aquifers, 
W88-08995 5G 


Monitor Wells for Depth-Discrete Sampling: A 
Cost-Effective Alternative Design, 
W88-09008 TA 


GEOTRANS, INC., HERNDON, VA. 
Numerical Evaluation of Monitoring Well 
Design, 

'W88-09006 TA 


Geophysical Ground Water Monitoring Pro- 
gram for a Sanitary Landfill: Implementation 
and Preliminary Analysis, 

'W88-09027 SA 


GEOTRANS, INC., RESTON, VA. 
Ground-Water Modeling, 
W88-08975 2F 


Use of Analytical Models for Evaluating Cor- 
rective Actions at Hazardous Waste Sites, 
W88-09140 7C 


GERAGHTY AND MILLER, INC., 

LA : 
How Drilling Fluids and Grouting Materials 
Affect the Integrity of Ground Water Samples 
from Monitoring Wells, 
W88-09311 7B 


GERAGHTY AND MILLER, INC., OAK 
RIDGE, TN. 
Small Scale Water Treatment Systems for Re- 
mediating Contaminated Ground Water, 
'W88-08993 5G 


Monitor Well Installation at K-1407-B and K- 
1407-C Surface Impoundments at the Oak Ridge 
Gaseous Diffusion Plant, 

W88-09086 TA 


Temperature Effects on Packed Aeration Tower 
Performance, 
W88-09327 5D 


GERAGHTY AND MILLER, INC., SYOSSET, 
NY. 
Rationale for Filtration of Ground Water Sam- 
ples, 
W88-09305 7B 


GERAGHTY AND MILLER, INC., TAMPA, 
FL. 
Basic Data Report, Drilling and Well Installa- 
tion at Test Sites MSB-12 and MSB-34. 
W88-09088 2F 


Hydrogeologic Investigations of Pesticide Spills, 
W88-09098 5B 


Site Specific Predictive Method for Regulating 


Leachable Pesticides, 
W88-09506 5B 
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GERAGHTY AND MILLER, INC., WASHINGTON, PA. 


GERAGHTY AND MILLER, INC., 
WASHINGTON, PA. 
Impact of the Changed RCRA Regulatory Envi- 
ronment upon Facilities with Ground Water 
Monitoring, 
W88-09296 6E 


GERBER (ROBERT G.), FREEPORT, ME. 
Managing Ground Water in Maine: Three Ap- 
proaches, 

W88-09481 4B 


GESAMTHOCHSCHULE ESSEN (GERMANY, 
F.R.). LEHRSTUHL FUER HYDROBIOLOGIE. 
Trout Farms Causing Disturbance in the Natural 
Stream Continuum (Stoerung des Natuerlichen 
Laengsgradienten eines Bergbaches durch Forel- 
lenteichanlagen), 
W88-09756 8I 


GIDDINGS (TODD) AND ASSOCIATES, INC., 
STATE COLLEGE, PA. 
Screen Length Selection for Use in Detection 
Monitoring Well Networks, 
W88-09308 TA 


GLASGOW UNIV. (SCOTLAND). DEPT. OF 
BOTANY. 
Hyphomycetes in the River Kelvin, : 
W88-09861 2H 


GMP ASSOCIATES, INC., HONOLULU, HI, 
Effectiveness of Air Stripping Versus Activated 
Carbon for Removal of DBCP, EDB, and TCP 
at Ultra-Low Concentrations, 

W88-09323 5F 


GOLDBERG-ZOINO AND ASSOCIATES, INC., 
NEWTON UPPER FALLS, MA. 
First EPA Superfund Cutoff Wall: ait ang 
Specifications, 
W88-09131 5G 


GOLDER ASSOCIATES, MISSISSAUGA 
(ONTARIO). 
Sub-Liner Ground Water Monitoring at a Large 
Lined Landfill, 
W88-09301 TA 


GOVERNMENT INDUSTRIAL 
DEVELOPMENT LAB., SAPPORO (JAPAN). 
Psychrophilic Methane Fermentation of Excess 
Sludge by Enrichment Culture, 
W88-09839 5D 


GOVERNMENT INDUSTRIAL RESEARCH 
INST., CHUGOKU, KURE (JAPAN). 
Record of Heavy Metal Pollution in Sediment 
from the Seto Inland Sea, 
W88-09798 5B 


GOVERNMENT OF CANADA, OTTAWA 
(ONTARIO). 
Evaluation Program for Aerially Applied Dis- 
persants, 
W88-09195 5G 


GRAYMAN (WALTER M.), CONCINNATI, 
OH. 
Modeling Distribution-System Water Quality: 
Dynamic Approach, 
W88-09982 ; SF 


GROUND WATER, INC., MIDDLESTOWN, 
cr. 
Flux of Nitrate Nitrogen Beneath a Connecticut 
Corn Field, 
W88-09498 _ SB 


Ground Water Contamination From the Agri- 
cultural Use of Ethylene Dibromide (EDB) in 
Simsbury, Connecticut, 

W88-09499 5B 
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GROUNDWATER TECHNOLOGY, INC., 
ALBANY, NY. 
Innovative Aquifer Restoration Techniques at a 
Site in Northern Vermont Contaminated: by 
Gasoline Hydrocarbons, 
W88-09515 5G 


GROUNDWATER TECHNOLOGY, INC., 
CHADDS FORD, PA. 
Elements of Natural Adaptation of Native Bac- 
terial Macrocosms Following Organic Contami- 
nation, 
W88-09313 5C 


GROUNDWATER TECHNOLOGY, INC., 
NORWOOD, MA. 
Use of Sediment Permeability Variations in the 
Performance of Petroleum Recovery from Gla- 
cial Sediments, 
W88-09505 5B 


GUELPH UNIV. (ONTARIO), DEPT. OF 
GEOGRAPHY. 
Municipal Land Use Regulation and the Great 
Lakes Shoreline Hazard in Ontario, 
W88-09547 OF 


GUELPH UNIV. (ONTARIO). DEPT. OF 
LAND RESOURCE SCIENCE. 
In-situ Hydraulic Conductivity Measurements of 
Slowly Permeable Materials Using a Modified 
Guelph Permeameter and theGuelph Infiltra- 
meter, 
W88-09018 7A 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Factors Affecting the Distribution of Sphaeriid 
Bivalves in Britannia Bay of the Ottawa River, 
W88-09944 2H 


GUNDLE LINING SYSTEMS, INC., 
HOUSTON, TX. 
Geomembranes for Municipal Solid Waste 
Landfills, 
W88-09651 : SE 


HAIFA UNIV. (ISRAEL). DEPT. OF 
GEOGRAPHY. 
Rainfall Variations in the Galilee (Israel): II. 
Variations in the Temporal Distribution Be- 
tween 1931-1960 and 1951-1980, 
W88-09923 2B 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
FUER HYDROBIOLOGIE UND 
FISCHEREIWISSENSCHAFT. 
Tidal Influence on the Wetland Community 
Structure Behind the Dike Along the Elbe Estu- 


ary, 
W88-09875 2H 


Effect of Tidal Action on the Distribution of 
Nutrients and Heavy Metals in Flat Sediments of 
the Elbe Estuary, (Der Einfluss der Gezeiten auf 
die Verteiling von Nahrstoffen und Schwerme- 
tallen in Wattsedimenten des Elbe-Aestuars), 

'W88-09876 5B 


HARBOR BRANCH FOUNDATION, INC., 
FORT PIERCE, FL. 
Motile Epifauna of. Marine Macrophytes in. the 
Indian River Lagoon, Florida: I. Comparisons 
Among Three Species of Seagrasses from Adja- 
cent Beds, 
'W88-09857 2L 


Motile Epifauna of Marine Macrophytes in the 
Indian River Lagoon, Florida: II. Comparisons 
Between Drift Algae and Three Species of Seéa- 


grasses, 
W88-09858 2L 


HARVARD MEDICAL SCHOOL, BOSTON, 
MA. DEPT. OF ANAESTHESIA. 
Mycobacteria in Public Water Supplies: Com- 
parative Resistance to Chlorine, 
'W88-09951 5F 


HARZA ENGINEERING CO,, CHICAGO, IL. . 
Contaminant Transport Modeling for a 1 Bre 
posed Hazardous Waste Site, 

" W88-09333 5B 


HAWAII UNIV., HONOLULU. DEPT. OF 
AGRONOMY AND SOIL SCIENCES. 
Modeling Pesticide Movement in the Unsaturat- 
ed Zone of Hawaiian Soils under Agricultural 
Use, 
W88-09108 + 5B 


HEBREW UNIV., JERUSALEM (ISRAEL). 
DEPT. OF ZOOLOGY. 
Limnology of a Hypertrophic Reservoir Storing 
Wastewater Effluent for Agriculture at Kibbutz 
Na’an, Israel, ‘, , 
W88-09695 v.. 5D 


HEBREW UNIV. OF JERUSALEM (ISRAEL).’ 

DEPT. OF ATMOSPHERIC SCIENCES. :: 
Evaporation of Rain Falling from Convective 
Clouds as Derived from Radar Measurements, 
W88-09535 _ 2B 


HELSINKI UNIV. (FINLAND). DEPT. OF, 
BOTANY. 
Vegetation and Ecology of Mesotrophic. and 
Eutrophic Fens in Western Finland, 
W88-09941 2H 


HOKKAIDO UNIV., SAPPORO GAPAN. 
DEPT: OF GEOPHYSICS. 
Orographic Rainfall Events in the Orofure 
‘ Mountain Range in Hokkaido, Japan, 
W88-09868 Paes ee | 


HOLZMACHER, MCLENDON AND 
MURRELL, MELVILLE, NY. 
Rational Approach to the Design of Ground- 
Water Monitoring Systems, eg Suyetign De- 
cision Theory, 
W88-09153 te ae 


HONG KONG PUBLIC WORKS DEPT. | 
GEOTECHNICAL CONTROL OFFICE. 
Vegetation and Slope ane 
W88-09340 8D 


HOOGHEEMRAADSCHAP VAN RIJNLAND, 
LEIDEN (NETHERLANDS). 
Effects of Phosphorus Removal on the Maximal 
Algal Growth in Bioassay Experiments with 
Water From Four Dutch Lakes, 
W88-09989 5G 


HOUSTON ATLAS, INC., HOUSTON, TX. 
Atmospheric: Sulfur Analysis Using Ressomcttic 
Colorimetry, 

W88-09392 2B 


HOUSTON UNIV., TX. DEPT. OF CIVIL 
ENGINEERING. 
Physical and Chemical Characteristics of Sedi- 
ment, Sludges, and Soils, 4 
W88-09464 ; 5D 


HYDROLAB CORP., AUSTIN, TX. 
Value of On-Site Measurements in Maximizing 
Ground Water Sampling Reliability, 
W88-09002 7B 


HYDROLOGY SERVICE, JERUSALEM __ 

(ISRAEL). ieee 
Single-Well Tracer Technique for “Evaluating 
Aquifer Parameters: I. Theoretical Work, 
W88-09921 7B 





HYDROSYSTEMS, INC., FALLS CHURCH, 
VA. 
Application of the Soil-Gas Survey to Under- 
ground Storage Tank Monitoring and Leak De- 
tection, 
W88-09490 5A 


HYDROTECHNICA, SHREWSBURY 
(ENGLAND). 
Victoria Province Drought Relief Project: I. 
Geophysical Siting of Boreholes, 
W88-09784 2F 


ICF, INC., WASHINGTON, DC. 
Superfund: Significant Accomplishments, 
W88-09375 6E 


Federal Corrective Action Requirements for Pe- 
troleum Underground Storage Tanks, 
W88-09485 5G 


IDAHO STATE UNIV., POCATELLO. DEPT. 
OF BIOLOGICAL SCIENCES. 
Effects of Physical Disturbance and Canopy 
Cover on Attached Diatom Community Struc- 
ture in an Idaho Stream, 
W88-09637 2H 


IDAHO UNIV., MOSCOW. 
Changing Scene of Ground Water Management 
in Idaho, 
W88-09258 4B 


IDAHO UNIV., MOSCOW. DEPT. OF FISH 
AND WILDLIFE. 
Powerboat Engine Discharges as a Nutrient 
Source in High-Use Lakes, 
W88-10035 5B 


IDAHO UNIV., MOSCOW. WATER 
RESOURCES RESEARCH INST. 
Fiscal Year 1986 Program Report (Idaho Water 
Resources Research Institute), 
W88-10019 9D 


ILLINOIS NATURAL HISTORY SURVEY, 
CHAMPAIGN, 
Abandoned Mines in Illinois and North Dakota: 
Toward an Understanding of Revegetation 
Problems, 
W88-09451 © 4c 


ILLINOIS STATE GEOLOGICAL SURVEY 
DIV., CHAMPAIGN. 
Evolution and Adequacy of Ground Water 
Monitoring Networks at Hazardous Waste Dis- 
posal Facilities in Illinois, 
W88-09292 TA 


Evaluating the Saturated and Unsaturated Hy- 
draulic Conductivity of Soils, 
W88-09443 2F 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. 
Sampling, Analytical, and Quality Assurance 
Protocols for the National Atmospheric Deposi- 
tion Program, 
W88-09395 TA 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. AQUATIC CHEMISTRY 
SECTION. 

Chemical Problems in Ground-Water Monitor- 

ing Programs, 5 

W88-09161 TA 


Overview of the Sampling Process, 
W88-09416 7B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL ENGINEERING. 
Anaerobic Fluid-Bed Treatment of Coal Con- 
version Wastewater, 
W88-09038 5D 
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INSTITUTO DE LA GRASA Y SUS DERIVADOS, SEVILLE (SPAIN). 


ILLINOIS UNIV., URBANA. WATER 
RESOURCES CENTER. 
Fiscal Year 1986 Program Report (Illinois Water 
Resources Center), 
W88-10002 9D 


IMPERIAL CHEMICAL INDUSTRIES LTD., 

BRIXHAM (ENGLAND). BRIXHAM LAB. 
Shear Stress Variations in an Estuary, 
W88-09712 2L 


IN-SITU, INC., LARAMIE, WY 
Ammonia and Nitrate Migration from the 
Vadose Zone to the Ground Water System: 
Containment, Recovery, and Natural Restora- 


tion, 

W88-08997 5G 
Use of a Mathematical Model to Design Lysime- 
ter Networks for Surface Impoundments and 


Landfills, 
W88-09014 TA 


INDIAN INST. OF HORTICULTURAL 
RESEARCH, BANGALORE. 
Suppression of Water Hyacinth by the Exotic 
Insect Neochetina Eichhorniae in Bangalore, 
India, 
W88-09945 4A 


INDIAN INST. OF SCIENCE, BANGALORE. 
CENTRE FOR ATMOSPHERIC SCIENCES. 
Interannual Variations of Sea Surface Tempera- 
ture Over the Arabian Sea and the Indian Mon- 
soon: A New Perspective, 
W88-09870 2B 


INDIAN INST. OF TECH., NEW DELHI. 
CENTRE FOR ATMOSPHERIC AND FLUIDS 
SCIENCES. 
Study of Kuo-Type Cumulus Parameterizations 
During Different Epochs of the Asian Summer 


Monsoon, 
W88-09874 2B 


INDIANA UNIV. AT BLOOMINGTON. 
SCHOOL OF PUBLIC AND 
ENVIRONMENTAL AFFAIRS. 
Evaluation of Strip Pits and Ponds for Physical 
Manipulation to Increase Wetlands and Improve 
Habitat in Southwestern Indiana, 
W88-09454 2H 


Concentrations of Dioxins and Dibenzofurans in 
the Atmosphere, 
W88-09570 5B 


INDIANA UNIV., BLOOMINGTON. SCHOOL 
OF PUBLIC AND ENVIRONMENTAL 
AFFAIRS. 

Sediments as Archives of Environmental Pollu- 

tion Trends, 

W88-09077 5B 


INDUSTRIAL TOXICOLOGY RESEARCH 
CENTRE, LUCKNOW (INDIA). 
Studies on the Acute Toxicity of Copper and 
Mercury Alone and in Combination to the 
Common Suppy Poecilia Reticulata (Peters), 
‘W88-0975. 7 


INSTITUT DE MECANIQUE DE GRENOBLE, 

SAINT-MARTIN D’HERES (FRANCE). 
Comparative Study of Areal Rainfall Estimation 
Methods Using Rain Gage and Radar Data - 
Application to Daily Rainfall Events Observed 
in the Montreal Region (Estimation de Lames 
d’Eau Spatiales a l’Aide de Donnes de Pluvio- 
metres et de Radar Meteorologique - Applica- 
tion au pas de Temps Journalier dans le Region 
de Montreal), 
W88-09979 2B 


INSTITUT EKSPERIMENTAL’NOI 

METEOROLOGII, OBNINSK (USSR). 
Accumulation of Microelements by Plants on 
Watersheds in the Permafrost-taiga Zone, 
W88-09903 5B 


INSTITUT FRANCAIS DE RECHERCHE 
POUR L’EXPLOITATION DE LA MER, 
BREST. 


Evolution of Hydrocarbons and Bacterial Activ- 
ity in Marine Sediments Contaminated by a Mix- 
ture of Petroleum Product and Enhancer (Evo- 
lution des Hydrocarbures et de l’Activite Bacter- 
ienne dans des Sediments Marins Contamines par 
un Deversement de Petrole Brut et Traite), 


'W88-09587 5B 


INSTITUT FRANCAIS DU PETROLE, RUEIL- 
MALMAISON. 


Chemical Oil Dispersion in Trials at Sea and in 
Laboratory Tests: The Key Role of Dilution 
Processes, 


W88-09193 5G 


Study of the Weathering of a Petroleum Product 
Spilled on the Ocean Surface under Natural 
Conditions (Etude du Vieillissement d’un Pe- 
trole Brut Repandu a la Surface de l’eau de mer 
dans des Conditions Naturelles), 


W88-09598 5B 


INSTITUT NATIONAL DE LA RECHERCHE 

SCIENTIFIQUE, SAINTE-FOY (QUEBEC). 
Heavy Metals Removal from Anaerobically Di- 
gested Sludge by Chemical and Microbiological 
Methods, 


W88-09661 SE 


INSTITUTE FOR MARINE 
ENVIRONMENTAL RESEARCH, PLYMOUTH 
(ENGLAND). 
Use of Pollutant and Biogenic Markers as 
Source Discriminants of Organic Inputs to Estu- 
arine Sediments, 
W88-09566 5B 


INSTITUTE FOR PESTICIDE RESEARCH, 
WAGENINGEN (NETHERLANDS). 
Test System for the Determining of the Fate of 
Pesticides in Surface Water: Protocol and Com- 
parison of the Performance for Parathion of 
Ecocores and Micro Ecosystems from Two 
Sources, 


W88-09584 SA 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 


Determination of Dissolved CO2 in Upland 
Streamwater, 


W88-09920 SA 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
BANGOR (WALES). BANGOR RESEARCH 
STATION. 

Hydrogeochemistry of Chloride in an Upland 

Catchment in Mid-Wales, 

'W88-09912 2A 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
EDINBURGH (SCOTLAND). 


Fresh Waters of Shetland: Chemical Character- 
istics of Running Waters, 


W88-09629 2K 


INSTITUTO DE LA GRASA Y SUS 
DERIVADOS, SEVILLE (SPAIN). 


Phased Cell Division by a Field Population of 
Staurastrum Longiradiatum (Conjugatophyceae, 
Desmidiaceae), 


W88-09764 2H 
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INSTITUTO DE PESCA, SANTOS (BRAZIL). SECAO DE AQUICULTURA. 


INSTITUTO DE PESCA, SANTOS (BRAZIL). 

SECAO DE AQUICULTURA. 
Limnological Characteristics of the Areas of 
Capture of ‘Manjuba’ Anchoviella Lepidentos- 
tole (Fowler, 1911) (Osteichthyes, Engraulidae), 
in Ribeira de Iguape River from Registro (SP) 
(Caracteristicas Limnologicas de Areas de Cap- 
tura de Manjuba Anchoviella Lepidentostole 
(Fowler, 1911) (Osteichthyes, Engraulidae), no 
Rio Ribeira de Iguape, em Registro (SP)), 
W88-05974 2H 


INSTITUTO DE PESCA, SANTOS (BRAZIL). 
SECAO DE LIMNOLOGIA. 
Ecology of Jacare Pepira River Basin (47 deg 55 
min - 48 deg 55 min W and 22 deg 30 min - 21 
deg 55 min S): Physiography (Geomorphology, 
Geology, Pedology and Hydrography) and soil 
use (Ecologia da Bacia do Rio Jacare Pepira (47 
deg 55 min - 48 deg 55 min W e 22 deg 30 min - 
21 deg 55 min S): Fisiografia (Geomorfologia, 
Geologia, Pedologia E Hidrologia) e Uso do 
Solo), 
W88-09775 2H 


Ecology of Jacare Pepira River Basin: Major 
Ions (Sao Paulo State of Brazil) (Ecologia da 
Bacia do Rio Jacare Pepira: Ions Dominantes, 
Sao Paulo, Brasil), 

W88-09776 2H 


Ecology of Jacare Pepira River Basin: Influence 
of Soil and Water Use and Effluent Discharge 
on Water Quality (Sao Paulo State, Brazil) (Eco- 
logia da Bacia do Rio Jacare Pepira: Influencia 
do Uso do Solo, da Agua e da Descarga de 
Efluentes Sobre a Qualidade da Agua (Sao 
Paulo, Brasil)), 

W88-09777 5c 


Autodepuration of Rio Grande Reservoir 
(Riacho Grande SP, Brazil) Major Ions and 
Chlorophyll a (Autodepuracao da Represa Rio 
Grande (Riacho Grande SP, Brasil) Ions Domin- 
antes e Clorofila a), 

W88-09778 5B 


Limnological and Climatological Study of 
Parque Estadual de Campos do Jordao, SP, with 
the Intent to Populate Its Rivers with the Rain- 
bow Trout, Salmo irideus Gibbons (Estudo Lim- 
nolgico e Climatico da Regiao do Parque Esta- 
dual de Campos do Jordao, SP, Com Vistas ao 
Povoamento com Truta Arco-Iris, Salmo irideus 
Gibbons), 

W88-09779 2H 


Use of Macrobenthos as Indicators of the Water 
Quality in the Rivers of Parque Estadual de 
Campos do Jordao, Sp (Organismos Bentonicos 
como Indicadores da Qualidade da Agua de Rios 
do Parque Estadual de Campos do Jordao, Sp), 
W88-09780 5B 


INSTITUTO DE PESCA, SANTOS (BRAZIL). 
SECAO MARICULTURA. 
Hydrography of the Estuarine-Lagunar Com- 
plex of Cananeia (25 degrees S; 048 degrees W), 
Sao Paulo, Brazil: III. Influence of the Tide 
Cycle (Hidrografia do Complexo Estuarino La- 
gunar de Cananeia (25 degrees S; 048 degrees 
W), Sao Paulo, Brasil: III. Influencia do Ciclo da 
Mare), 
W88-09773 2L 


INSTITUTO DE QUIMICA BIO-ORGANICA, 
BARCELONA (SPAIN). 
Fate of Atrazine and Trifluralin from an Indus- 
trial Waste Dumping at the Llobregat River: 
Presence in Fish, Raw and Finished Water, 
W88-09600 5A 
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INSTITUTO DE QUIMICA BIO-ORGANICA, 
BARCELONA (SPAIN). LAB. 
D’ESPECTROMETRIA DE MASSES. 
GC/MS, HPLC and FAB Mass Spectrophoto- 
metric Analysis of Organic Micropollutants in 
Barcelona’s Water Supply, 
W88-09583 5A 


INSTITUTO NACIONAL DE INVESTIGACAO 
DES PESCAS, LISBON (PORTUGAL). 
Primary Production and Pigments in Three Low 
Alkalinity Connected Reservoirs Receiving 
Mine Wastes, 
W88-09627 5C 


INTERSTATE COMMISSION CN THE 

POTOMAC RIVER BASIN, ROCKVILLE, MD. 
Multiobjective Reservoir Operation Using Fore- 
casts of Water Supply and Water Use, 
W88-10018 6A 


IOANNINA UNIV. (GREECE). DEPT. OF 
CHEMISTRY. 
Movement of Methyl Parathion, Lindane and 
Atrazine Through Lysimeters in Field Condi- 
tions, 
W88-09904 5B 


IOWA DEPT. OF NATURAL RESOURCES, 
DES MOINES. 
State Involvement in an EPA Lead Superfund 
Remedial Action, 
W88-09384 5G 


IOWA DEPT. OF NATURAL RESOURCES, 
MANCHESTER. NORTHEAST DISTRICT 
HEADQUARTERS. 
Effects of Variable Streamflows on Growth of 
Smallmouth Bass in the Maquoketa River, lowa, 
W88-09821 81 


IOWA STATE UNIV., AMES. DEPT. OF 
ANIMAL ECOLOGY. 
Importance of Streamlining in Influencing Fish 
Community Structure in Channelized and Un- 
channelized Reaches of a Prairie Stream, 
W88-09725 6G 


IOWA STATE UNIV., AMES. DEPT. OF 
CHEMISTRY. 
Trace Analysis of Volatile Organic Compounds 
in Water by GC and HPLC, 
W88-10077 5A 


IOWA STATE WATER RESOURCES 
RESEARCH INST., AMES. 
Fiscal Year 1986 Program Report (lowa Water 
Resources Research Institute), 
W88-10023 9D 


IOWA UNIV., IOWA CITY. DEPT. OF CIVIL 
AND ENVIRONMENTAL ENGINEERING. 

Ion Budgets in a Seepage Lake, 

W88-09073 2H 


ISCO, INC., LINCOLN, NE. 
Modern Sampling Equipment: Design and Ap- 
plication, 
W88-09423 SA 


IT CORP., AUSTIN, TX. F 
Sampling Groundwater Monitoring Wells: Spe- 
cial Quality Assurance and Quality Control Con- 
siderations, 

W88-09425 SA 


IT CORP., PITTSBURGH, PA. 
Recovery of Petroleum Product from a Highly 
Permeable Aquifer under the Effects of Munici- 
pal Water Supply Wells, 
W88-09322 2F 


JACA CORP., FORT WASHINGTON, PA. 
Comments on EPA’s Effluent Limitation Guide- 
lines for the Nonferrous Metals Manufacturing 
Industries. 

W88-09029 SE 


JAMES COOK UNIV. OF NORTH 
QUEENSLAND, TOWNSVILLE (AUSTRALIA). 
DEPT. OF ZOOLOGY. 
Macro-invertebrate Communities of Temporary 
Pools in an Intermittent Stream in Tropical 
Queensland, 
W88-09686 2H 


JAMES N. GAMBLE INST. OF MEDICAL 
RESEARCH, CINCINNATI, OH. 
Mechanism of Virus Inactivation in Wastewater 
Sludges, 
W88-09470 5D 


JAPAN METEOROLOGICAL AGENCY, 

TOKYO. NUMERICAL PREDICTION DIV. 
Statistical Relation Between Relative Humidity 
and the GMS Observed Cloud Amount, 
W88-09869 2A 


JOHN RADCLIFFE HOSPITAL, 
HEADINGTON (ENGLAND). DEPT. OF 
VIROLOGY. 

Legionella pneumophila, 

W88-09961 5B 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
Economics of Natural Resource Damage 
Claims, 

W88-09379 6C 


JOHNSON CO., INC., MONTPELIER, VT. 
Effective Use of a Laterally Extended Well Hy- 
drocarbon Recovery in Low Permeability Sedi- 
ments Along a River, 

W88-09516 5G 


JORDAN (EDWARD C.) CO., INC., 
PORTLAND, ME. 
Positive Aspects of Sample Filtration, 
W88-09307 


JORDAN GORRILL ASSOCIATES, 
PORTLAND, ME. 
Background Ground-Water Quality Monitoring: 
Well Installation Trauma, 
W88-09157 7B 


JORDAN UNIV., AMMAN. DEPT. OF 
BIOLOGICAL SCIENCES. 
Seasonal Patterns and Water Quality in King 
Talal Reservoir, Jordan, 
W88-09755 5B 


JORDANIAN MARINE SCIENCE STATION, 
AQABA. 
Effects of Sewage Dumping on Macrobenthic 
Invertebrates in the Jordan Gulf of Aqaba, Red 
Sea, 


'W88-09996 5C 


JUNIATA COLL., HUNTINGDON, PA. DEPT. 
OF BIOLOGY. 
Macroinvertebrate Assemblages in Pennsylvania 
(U.S.A.) Springs, 
W88-09685 2H 


K-V ASSOCIATES, INC., FALMOUTH, MA. 
Direct Measurement of Gasoline Flow, 
W88-09175 7B 


Is Private Well Protection Adequate When 
Ground Water Flow Is Ignored, 
'W88-09495 5G 


KALYANI UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Effect of an Oil-cake (Brassica latifolia) Piscicide 
on the Physico-chemical and Biological Spec- 
trum of Waterbodies, 
W88-09815 81 





KAMAN TEMPO, SANTA BARBARA, CA. 
Vadose Zone Monitoring for Hazardous Waste 


Sites, : 
W88-09385 _ 7A 


KANAZAWA INST. OF TECH. (JAPAN). 
DEPT. OF MECHANICAL SYSTEM 
ENGINEERING. 
Flood Alleviation of the Kakehashi Basin, Japan, 
W88-09729 A 


KANSAS STATE GEOLOGICAL SURVEY, 
LAWRENCE. 
Use of Pressure Differential Measurements to 
Map Chemical-Quality Variations in a Variable- 
Density Ground Water System, 
W88-09294 7A 


Application of a Ground-Water-Quality Man- 
agement Model to the Equus Beds Aquifer in 


Kansas, 
W88-09331 5G 


Experimental Studies in Stream-Aquifer Interac- 
tion Along the Arkansas River in Central 
Kansas: Field Testing and Analysis, 

W88-09976 4B 


KANSAS UNIV., LAWRENCE. DEPT. OF 
CIVIL ENGINEERING. 
Organic Contaminant Removal by Coagulation 
and Related Process Combinations, 
W88-09833 5F 


KASHMIR UNIV., SRINAGAR (INDIA). 
CENTRE OF RESEARCH FOR 
DEVELOPMENT. 

Interaction of Certain Heavy Metals with Lake 

Humic Acids, 

W88-09613 2H 


KATHOLIEKE UNIV. NIJMEGEN 
(NETHERLANDS). LAB. OF AQUATIC 
ECOLOGY. 
Aspects of Biochemical Sulphur Conversions in 
Sediments of a Shallow Soft Water Lake, 
W88-09934 5B 


KENNEDY/JENKS/CHILTON, IRVINE, CA. 
Method for Characterizing Volatile Organic 
Compound Concentrations in Shallow Soils, 
W88-09325 5A 


KENT STATE UNIV., OH. DEPT. OF 
GEOLOGY. 
Hydrochemical Characterization of Brines and 
Identification of Brine Contamination in 
Aquifers, 
W88-09785 5A 


KENTUCKY GEOLOGICAL SURVEY, 
LEXINGTON. 
Stress-Relief Fracture Control of Ground-Water 
Movement in the Appalachian Plateaus, 
W88-09501 2F 


KERNFORSCHUNGSANLAGE JUELICH 
G.M.B.H. (GERMANY, F.R.). INST. FUER 
ANGEWANDTE PHYSIKALISCHE CHEMIE. 
Recent Methodological Progress in Cadmium 
Analysis, 
W88-09571 SA 


KIEL UNIV. (GERMANY, F.R.). 
BOTANISCHES INST. 
Characterization of Light Regime Changes 
(PAR) by Irradiance Reflectance in Two Ama- 
zonian Water Bodies with Different Physico- 
chemical Properties, 
W88-09761 2H 


KIEL UNIV. (GERMANY, F.R.). INST. FUER 
ALLGEMEINE MIKROBIOLOGIE. 
Some Special Problems in the Determination of 
Viable Counts of Groundwater Microorganisms, 
W88-09797 7B 


ORGANIZATIONAL INDEX 


KIEL UNIV. (GERMANY, F.R.). 

ZOOLOGISCHES INST.UND MUSEUM. 
Comparison of Insect Emergence from Natural 
and Artificially Modified Sections of a Stream, 
the Fuhlenau, in Schleswig-Holstein (Verglei- 
chende Emergenzstudien an einem Naturnahen 
und einem Naturfernen Abschnitt des 
Fli der Fuhlenau, in Schles- 





wig-Holstein), ey 
W88-09999 2H 


KING’S COLL., LONDON (ENGLAND). DEPT. 
OF BIOLOGY. 
Man and Mire: A Long and Wet Relationship, 
'W88-09860 4C 


KING SAUD UNIV., RIYADH (SAUDI 
ARABIA). DEPT. OF PHYSICS. 
Geochemical Analysis of Riyadh Ground 
Water, 
W88-09578 2K 


KIRKLAND AND ELLIS, WASHINGTON, DC. 
Risk Assessment Under the Revised National 
Contingency Plan of Superfund, 
W88-09057 5E 


KLEINFELDER (J.H.) AND ASSOCIATES, 
WALNUT CREEK, CA. 
Underground Storage Tank Monitoring in Cali- 
fornia: An Evaluation of Recent Legislation, 
W88-09297 6E 


KONGELIGE SELSKAP FOR NORGES VEL, 
SKJETEN 


Mercury in Fish and Invertebrates in Lake 
Mijosa (Kvikksolv i fisk og evertebrater i Mjosa), 
W88-09947 5B 


KUMAUN UNIV., NAINI TAL (INDIA). DEPT. 
OF BOTANY. 
Germination and Growth of Potamogeton Pec- 
tinatus (L.) at Different Water Depths in Lake 
Nainital, Uttar Pradesh, India, 
W88-09997 2H 


KUMAUN UNIV., NAINI TAL (INDIA). DEPT. 
OF ZOOLOGY. 

Seasonality, Population Dynamics, and Produc- 

tion of Daphnia longispina in the Subtropical 

Lake Bhimtal (U.P.), India, 

W88-09991 2H 
KUWAIT FUND FOR ARAB ECONOMIC 
DEVELOPMENT, SAFAT. 

Redevelopment of Clogged Recharge Wells, 

W88-09744 


KYOTO UNIV. (JAPAN). DISASTER 

PREVENTION RESEARCH INST. 
Groundwater Models for Mountain Slopes, 
W88-09342 


Geochemical Study of Weathering Through 
Chemical Composition in Natural Waters, 
W88-09804 2K 


KYOTO UNIV., OTSU (JAPAN). OTSU 
HYDROBIOLOGICAL STATION. 
Nitrogen Metabolism in Lake Kizaki, Japan: V. 
The Role of Nitrogen Fixation in Nitrogen Re- 
quirement of Phytoplankton, 
W88-09766 2H 


LAGOS UNIV. (NIGERIA). DEPT. OF 
BIOLOGICAL SCIENCES. 
Population Dynamics and Secondary Produc- 
tion in an Estuarine Population of Caulleriella 
caputesocis (Polychaeta: Cirratulidae), 
W88-09666 5C 


LAMONT-DOHERTY GEOLOGICAL 
OBSERVATORY, PALISADES, NY. 
Tritium Hydrologic Studies in Four Closed- 
Basin Lakes in the Great Basin, U.S.A., 
W88-09843 7B 


LIEGE UNIV. (BELGIUM). ZOOLOGY INST. 


LANE COUNTY GOVERNMENT, EUGENE, 
OR. 
Intergovernmental Management Strategy for the 
Protection of a Conjunctive Use Resource, 
W88-09256 5G 


LATROBE UNIV., BUNDOORA (AUSTRALIA). 
Determination of Alkylphenols in Refinery Ef- 
fluents by Liquid Chromatography Using Elec- 
trochemical Detection, 

W88-09596 5A 


LAVAL UNIV., QUEBEC. DEPT. DE 
BIOLOGIE. 
Effects of Experimental Acidification on a Lotic 
Macroinvertebrate Community, 
W88-09622 5C 


LAW ENGINEERING TESTING CO., 
HOUSTON, TX. 
Measurement of Hydraulic Conductivity of Par- 
tially Saturated Soils, 
W88-09444 2G 


LAW ENGINEERING TESTING CO., 
MARIETTA, GA, 
Rock Permeability or Hydraulic Conductivity - 
An Overview, 
W88-09437 2F 


LAW ENVIRONMENTAL, INC., KENNESAW, 
GA. 
Underground Storage Tank Removal and Treat- 
ment of Contaminated Soils, 
W88-09491 5G 


LAWLER, MATUSKY AND SKELLY 
ENGINEERS, PEARL RIVER, NY. 
Biological Evaluation of Angled-Screen Test 
Facility, 
W88-09853 8I 


LEEDS UNIV. (ENGLAND). DEPT. OF 
EARTH SCIENCES. 
Implications of Joints and Structures for Slope 
Stability, 
W88-09339 8D 


LEEDS UNIV. (ENGLAND). SCHOOL OF 
GEOGRAPHY. 
General Models of Long-Term Slope Evolution 
Through Mass Movement, 
W88-09345 8D 


LEHIGH UNIV., BETHLEHEM, PA. CENTER 
FOR MARINE AND ENVIRONMENTAL 
STUDIES. 

Macrozoobenthos of Three Pennsylvania Lakes: 

Responses to Acidification, 

W88-09687 5C 


LEICESTER UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Long-term Sediment Storage in the Severn and 
Wye Catchments, 
W88-09371 2 


LEROY CRANDALL AND ASSOCIATES, 
GLENDALE, CA. 
Neutron Monitoring in the Unsaturated Zone, 
W88-09017 TA 


Alternative Method of Lysimeter and Silica 
Flour Pack Placement in Deep Boreholes, 
W88-09291 2F 


LIEGE UNIV. (BELGIUM). ZOOLOGY INST. 
PCB Trace Enrichment from Contaminated 
Natural Water at the Sub ppt Level on C18 
Microcartridges, 

W88-09585 SA 





ORGANIZATIONAL INDEX 


LILLE-1 UNIV., VILLENEUVE D'ASCQ (FRANCE). LAB. DE BIOLOGIE APPLIQUEE. 


LILLE-1 UNIV., VILLENEUVE D’ASCQ 
(FRANCE). LAB. DE BIOLOGIE APPLIQUEE. 
Characterization of Sedimentary Humic Acids 
Fractionated by Hydrophobic Interaction Chro- 
matography, 
W88-09560 2L 


LIMNOLOGISCH INST., NIEUWERSLUIS 
(NETHERLANDS). VISVERHOF LAB. 
Seasonal Growth of the Submerged Macrophyte 
Ceratophyllum demersum L. in Mesotrophic 
Lake Vechten in Relation to Insolation, Temper- 
ature and Reserve Carbohydrates, 
W88-09680 2H 


Biomass, Stand Area, Primary Production Char- 
acteristics and Oxygen Regime of the Cerato- 
phyllum demersum L. Population in Lake Vech- 
ten, The Netherlands, 

W88-09895 2H 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
BOTANY. 
Alternative Endpoints for Reclamation, 
W88-09459 6A 


LOCKHEED ENGINEERING AND 
MANAGEMENT SERVICES CO., INC., LAS 
VEGAS, NV. 

Composite Sampling for Environmental Moni- 

toring, 

W88-09429 7A 


LOS ANGELES CITY DEPT. OF WATER AND 
POWER, CA. 
Ground Water Management in Owens Valley, 
California, 
'W88-09260 4B 


Development of a Plan to Protect Los Angeles’ 
San Fernando Valley Ground Water Basin from 
Industrial Contamination, 

W88-09267 5G 


Mono Basin Geology and Hydrology, 
W88-09276 2A 


Use of Well Packers to Control TCE and PCE 
Contaminants, 
W88-09278 5G 


LOUGHBOROUGH UNIV. OF TECHNOLOGY 

(ENGLAND). DEPT. OF GEOGRAPHY. 
Accumulation of Fine Sediment within Substrate 
Gravels along Two Regulated Rivers, UK, 
W88-09724 


LOUISIANA DEPT. OF NATURAL 
RESOURCES, BATON ROUGE. 
Case Studies of Hazardous Waste Problems in 
Louisiana, 
W88-09058 SE 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CHEMICAL ENGINEERING. 
Physico-Chemical Aspects of Partitioning of 
Non-Polar Hydrophobic Organics at the Air- 
Water Interface, 
W88-09653 5B 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CIVIL ENGINEERING. 
Muskingum Mod:! for Border Irrigation, 
W88-09737 oF 


Design of Sewage Lagoons Using Stochastic 
Streamflow Sequences, 
W88-09986 5D 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF GEOLOGY. 
History of Thought on the Origin of Subsurface 
Sedimentary Brines, 
W88-09411 2K 


OR-14 
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MINISTRY OF AGRICULTURE, JERUSALEM 
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MONTGOMERY (J.M.) CONSULTING 
ENGINEERS, INC., IRVINE, CA. 
Ground Water Sampling Without Wells, 
W88-09302 5A 


MONTGOMERY (JAMES M.), INC., 
PASADENA, CA. 
Advanced Oxidation Processes for Treating 
Groundwater Contaminated with TCE and 
PCE: Pilot-Scale Evaluations, 
W88-09835 SF 
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ECONOMICS. 
Cost-Benefit Analysis of Flood-Plain Zoning, 
W88-09984 


MORETRENCH AMERICAN CORP., 
ROCKAWAY, NJ. 
Construction Dewatering: A Guide to Theory 
and Practice, 
W88-08989 8B 


MOSES, WITTEMYER, HARRISON, AND 
WOODRUFF, BOULDER, CO. 
Evidentiary Considerations Related to the Use 
of Ground Water Models in Litigation, 
W88-09280 6E 


MOSS (ROSCOE) CO., LOS ANGELES, CA. 
Engineer’s Manual for Water Well Design. 
W88-09353 8A 


MUNICH UNIV. (GERMANY, F.R.). 
ZOOLOGISCHES INST. 
Development of the Rotifer Community Struc- 
ture in Lake Constance During its Eutrophica- 


tion, 
W88-09593 5C 


NAGARJUNA UNIV., NAGARJUNANAGAR 
(INDIA). DEPT. OF ZOOLOGY. 

Toxicity of Pesticides to Fish, 

W88-09397 5B 


Toxicity of Pesticides to Fish, 
W88-09398 5B 


NAGOYA UNIV. (JAPAN). DEPT, OF EARTH 
SCIENCES. 
Environment Oriented Management System of 
River Basin: Case Study in Yahagi River Basin, 
Central Japan, 
W88-09949 6A 


NAGOYA UNIV. (JAPAN). WATER 
RESEARCH INST. 
Oxygen Isotopic Composition and Temperature 
of Formation of Fallen Snow in Antarctica, 
W88-09800 


Numerical Experiments of Conditional Symmet- 
ric Baroclinic Instability as a Possible Cause for 
Frontal Rainband Formation Part II. Effects of 
Water Vapor Supply, 

W88-09865 2B 


NAPLES UNIV. (ITALY). DIPT. GENETICA, 
BIOLOGIA GENERALE E MOLECOLARE. 
Sensitivity of Asellus aquaticus (L.) and Proasel- 
lus coxalis Dollf. (Crustacea, Isopoda) to 
Copper, 
W88-09669 5C 


NASSAU COUNTY MEDICAL CENTER, EAST 
MEADOW, NY. 


Interactions Between Viruses and Clay Minerals, 
W88-09476 5B 
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NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, GREENBELT, MD. 
GODDARD SPACE FLIGHT CENTER. 
Satellite Infrared Technique to Estimate Tropi- 
cal Convective and Stratiform Rainfall, 
W88-09534 2B 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, NEW YORK. GODDARD 
INST. FOR SPACE STUDIES. 
Generalized Energy and Potential Enstrophy 
Conserving Finite Difference-Schemes for the 
Shallow Water Equations, 
W88-09873 8B 


NATIONAL BUREAU OF STANDARDS (NEL), 
GAITHERSBURG, MD. 
Assessment of Measurement Uncertainty: De- 
signs for Two Heteroscedastic Error Compo- 
nents, 
W88-09422 SA 


NATIONAL BUREAU OF STANDARDS, 
WASHINGTON, DC. 
Quality Assurance for a Measurement Program, 
W88-09126 7A 


Detecting Elevated Contamination by Compari- 
sons with Background, 
W88-09128 TA 


Simulated Precipitation Reference Materials: 
Measurement of pH and Acidity, 
W88-09389 SA 


NATIONAL CENTER FOR ATMOSPHERIC 
RESEARCH, BOULDER, CO. 
Estimates of Thunderstorm Precipitation Effi- 
ciency from Field Measurements in CCOPE, 
W88-09872 2B 


NATIONAL CENTRE FOR SCIENTIFIC 
RESEARCH, HAVANA (CUBA). 
Quantitative Determination of Trace Concentra- 
tion of Organics in Water by Solvent Extraction 
and Fused Silica Capillary Gas Chromatogra- 
phy: Aliphatic and Polynuclear Hydrocarbons, 
W88-09604 SA 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). 
ENVIRONMENTAL BIOLOGY DIV. 
Evaluation of Microcystis as Food for Zoo- 
plankton in a Eutrophic Lake, 
W88-09631 2H 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). SYSTEMS 
ANALYSIS AND PLANNING DIV. 
Prediction of Time Variation in Water and Chlo- 
ride Profiles in a Soil Subject to Cropping and 
Annual Application of Sewage Sludge, 
W88-09911 SE 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, YATABE (JAPAN). 
Elemental Composition of the Sub-Aquatic Liv- 
erwort Pellia endiviifolia (Dicks.) Dum. in Rela- 
tion to Heavy Metal Contamination, : 
W88-09673 5B 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA), 
Sources of Phosphate Which Give Rise to Eu- 
trophication in South African Waters, 
W88-09047 5B 


Phosphate Removal from Effluents, 
W88-09048 5D 


Organohalogen Formation Treatment and Con- 
trol, 
W88-09049 5B 


Phosphate Dynamics in Aquatic Ecosystems, 
W88-09050 


Predicting the Trophic Status of Reservoirs in 
Semi-Arid Regions, 
W88-09051 5C 


Financial Implication of Eutrophication, 
W88-09052 5C 


Effect of Rainstorms on Heterotrophic Bacterial 
Activity in a Hypertrophic African Lake, 
W88-09683 2H 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WA. NORTHWEST AND ALASKA 
FISHERIES CENTER. 
Estimating the Daily Passage of Juvenile Sal- 
monids at McNary Dam on the Columbia River, 
W88-09816 8I 


Effects of Hydroelectric Development and Fish- 
eries Enhancement on Spring and Summer Chi- 
nook Salmon and Steelhead in the Columbia 
River Basin, 

W88-09828 81 


Susceptibility of Chinook Salmon to Bypass Sys- 
tems at Hydroelectric Dams, 
W88-09829 81 


NATIONAL MUSEUM OF NATURAL 
SCIENCES, OTTAWA (ONTARIO). BOTANY 
DIV, 
Relationship between Algal Drift, Discharge 
and Stream Order in a Boreal Forest Watershed, 
W88-09751 2H 


NATIONAL OCEAN SERVICE, SEATTLE, WA. 
OCEAN ASSESSMENTS DIV. 
Development and Implementation of Guidelines 
for Dispersant Use: Regional Response Teams, 
'W88-09207 5G 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. 
GREAT LAKES ENVIRONMENTAL 
RESEARCH LAB. 

Role of Particulate Matter in the Movement of 

Contaminants in the Great Lakes, 

'W88-09076 5B 


Gut Fullness of the Deposit-Feeding Amphipod, 
Pontoporeia hoyi, in Southeastern Lake Michi- 
gan, 

W88-09552 2H 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). 
Relationships of Spatial Gradients of Primary 
Production, Buffering Capacity, and Hydrology 
in Turkey Lakes Watershed, 
W88-08964 2H 


Summary of Surface and Background Concen- 
trations of Selected Elements in the Great Lakes 
Sediments, 


W88-09558 5B 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). 
ENVIRONMENTAL CONTAMINANTS DIV. 
Fate of Some Chlorobenzenes from the Niagara 
River in Lake Ontario, 
W88-09079 i 5B 


Field Testing of a Large Volume Liquid-Liquid 
Extraction Device for Halogenated Organics in 
Natural Waters, 


W88-09610 SA 





NATIONAL WATER WELL ASSOCIATION, 
DUBLIN, OH. 
Proceedings of the Sixth National Symposium 
and Exposition on Aquifer Restoration and 
Ground Water Monitoring. 
W88-09283 5G 


Proceedings of the 8th National Ground Water 


Quality Symposium: ‘Anatomy of sancarne 
W88-09374 


NATIONAL WATER WELL ASSOCIATION, 
WORTHINGTON, OH. 
Ground Water Hydrology for Water Well Con- 


tractors 
W88-08977 2F 


Methods for Determining the Location of Aban- 
doned Wells, 
W88-08982 7B 


DRASTIC: A System to Evaluate the Pollution 
Potential of Hydrogeologic Settings by Pesti- 


cides, 
W88-09097 5B 


Proceedings of the Third National Symposium 
a mae Restoration and Ground-Water Mon- 


W38-09129 4B 


Proceedings of NWWA Western Regional Con- 
ference on Ground Water Management. 
W88-09240 4B 


Design and Construction of Water Wells: A 
Guide for Engineers, 
W88-09356 8A 


NAVAL CHEMICAL AND METALLURGICAL 
LAB., BOMBAY (INDIA). 
Microdetermination of Vanadium in Water Sam- 


ples, 
'W88-09565 SA 


NEBRASKA DEPT. OF WATER RESOURCES, 
OMAHA. 
Conjunctive Use--First by Accident, Now by 
Management, 
W88-09241 4B 


NEDERLANDS INST. VOOR ONDERZOEK 
DER ZEE, TEXEL. 
Densities of Protozoan Nanoplankton Popula- 
tions in Intertidal Mesocosms: Influence of Oil 
Pollution and a Self-Igniting Cleaning Agent, 
'W88-09953 5 


NETHERLANDS ENERGY RESEARCH 
FOUNDATION ECN, PETTEN. 
Stability of Precipitation Samples under Field 
Conditions, 
W88-09582 ee 


NEVADA UNIV., LAS VEGAS 
ENVIRONMENTAL RESEARCH CENTER. 
Soil Gas Sensing for Detection and Mapping of 
Volatile Organics, 
W88-08978 SA 


NEW ENGLAND POWER CO., 
WESTBOROUGH, MA. 
Design and Operation of Angled-Screen Intake, 
W88-09850 8I 


NEW HAMPSHIRE DEPT. OF 

ENVIRONMENTAL SERVICES, CONCORD. 
Use of Remote Sensing, Geophysical and Soil 
Gas Techniques to Locate Monitoring Wells at 
Hazardous Wastes Sites in New Hampshire, 
W88-09509 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF CHEMISTRY. 
Developments in the Speciation and Determina- 
tion of Alkylmetals (Sn, Pb) Using Volatilization 
Techniques and Chromatography-Atomic Ab- 
— guts 
W88-09 5A 
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NORTH CAROLINA STATE UNIV., RALEIGH. DEPT. OF ZOOLOGY. 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF MICROBIOLOGY. 
Two-Stage Mineralization of Phenanthrene by 
Estuarine Enrichment Cultures, 
W88-09963 5B 


NEW JERSEY DEPT. OF ENVIRONMENTAL 
PROTECTION, TRENTON. 
Should Ground Water Samples from Monitoring 
Wells be Filtered Before Laboratory Analysis, 


SA 


NEW JERSEY DEPT. OF ENVIRONMENTAL 
PROTECTION, TRENTON, DIV. OF WATER 
RESOURCES. 


Application of Seismic Refraction and Terrain 
Conductivity Methods at a Ground Water Pollu- 
tion Site in North-Central New Jersey, 
W88-09020 TA 


NEW MEXICO INST. OF MINING AND 
TECHNOLOGY, SOCORRO. DEPT. OF 
GEOSCIENCE. 
Large Scale Parameter Estimation Through the 
Inverse Procedure and Uncertainty Propagation 
in the Columbus Basin, New Mexico, 
W88-10042 4B 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF AGRICULTURAL ECONOMICS 
AND AGRICULTURAL BUSINESS. 
Evaluation of Available Saline Water Resources 
for the Construction of Large-Scale Microalgae 
Production Facilities in New Mexico, 
W88-10039 3C 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF AGRONOMY AND 
HORTICULTURE. 
Somatic Cell Selection Criteria for Water Use 
Efficiency Using Genetically Differential Alfal- 


fas, 
W88-10021 3F 


Evaluation of the Potential to Improve Alfalfa 
for Production Under Less Than Optimum 
Moisture Conditions, 

W88-10040 3F 


Irrigation Management Procedures to Maximize 
Production of Alfalfa Populations Selected for 
Increased Performance Under Deficit Levels of 
Irrigation, 

'W88-10041 3F 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF CHEMISTRY 
Hydrocarbons and Aromatic Hydrocarbons in 
Groundwater Surrounding an Earthen Waste 
Disposal Pit for Produced Water in the Duncan 
Oil Field of New Mexico, 
W88-09599 5B 


Polycyclic Aromatic Hydrocarbons in Soil at 
Groundwater Level Near an Earthen Pit for 
Produced Water in the Duncan Oil Field, 

W88-09611 5B 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF CIVIL ENGINEERING. 
Study of Runoff and Erosion Processes Using 
Large and Small Rainfall Simulators, 
W88-10045 2E 


NEW MEXICO STATE UNIV., LAS CRUCES, 
DEPT. OF FISHERY AND WILDLIFE 
SCIENCES, 
Model for Optimization of Socio-Economic 
Fishery Values on the Rio Grande in New 
Mexico, 
W88-10022 6D 


NEW MEXICO STATE UNIV., LAS CRUCES. 
ENERGY INST. 
Survival and Growth of Spirulina SPP. in the 
Saline Groundwaters of New Mexico, 
W88-10038 3C 


NEW SOUTH WALES UNIV., KENSINGTON 
(AUSTRALIA). 
Floating Vegetation Mats on a Floodplain Billa- 
bong in the Northern Territory in Australia, 
W588-09691 2H 


NEW YORK STATE AGRICULTURAL 
EXPERIMENT STATION, GENEVA. 
ANALYTICAL LABS. 
Considerations for Preserving Biotic Samples, 
W88-09430 5A 


NEW YORK STATE DEPT. OF 
ENVIRONMENTAL CONSERVATION, 
ALBANY. 
Levant Investigation: Using Radiocarbon Dating 
to Determine the Source of Methane Gas Con- 
tamination, 
W88-09512 5B 


NEW YORK STATE DEPT. OF HEALTH, 
ALBANY. BUREAU OF TOXIC SUBSTANCE 
ASSESSMENT. 

Two Ground Water Contamination Problems: 

Case Studies, 

W88-09117 5B 


NEWCASTLE UPON TYNE UNIV. 
(ENGLAND). DEPT. OF ZOOLOGY. 
Benthic Ecology of Rivers in the Blue Moun- 
tains (Jamaica) Prior to Construction of a Water 
Regulation Scheme, 
W88-09878 6G 


NEWCASTLE UPON TYNE UNIV. 
(ENGLAND). ORGANIC GEOCHEMISTRY 
UNIT. 
Examination of the Fate of Nigerian Crude Oil 
in Surface Sediments of the Humber Estuary by 
Gas Chromatography-Mass Spectrometry, 
W88-09601 5B 


NICHOLAS COPERNICUS UNIV. OF TORUN 
(POLAND). 
Does There Exist Competition Between Phyto- 
plankton and Littoral Plant Vegetation in Lake 
Ecosystem, 
W88-09594 2H 


NIIGATA UNIV. (JAPAN). BIOLOGICAL LAB. 
Effect of Tubificids and Chironomids on Particle 
Redistribution of Lake Sediment, 

W88-09772 2 


NORGES VETERINAERHOEGSKOLE, OSLO. 
DEPT. OF FOOD HYGIENE. 
Investigation of a Toxic Water-Bloom of Micro- 
cystis aeruginosa (Cyanophyceae) in Lake 
Akersvatn, Norway, 
W88-09625 sc 


NORMANDEAU ENGINEERS, INC., 
CONCORD, NH 
Interpretation of EM Data Through Geoelectric 
Modeling with Application to a Landfill in 
Southeastern New Hampshire, 
W88-09510 SA 


NORSK INST. FOR SKOGFORSKNING, AAS. 
Effect of Filtration and Centrifugation on the 
Determination of Aluminum in Water, 
W88-09586 7B 


NORTH CAROLINA STATE UNIV., 
RALEIGH. DEPT. OF ZOOLOGY. 
Ephemera and Hexagenia (Ephemeridae, Ephe- 
meroptera) in the Straits of Mackinac, 1955- 
1956, 
W88-09551 2H 
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NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF ENVIRONMENTAL SCIENCES AND 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL. DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 
Impacts of Sewage Effluent on Tree Survival, 
Water Quality and Nutrient Removal in Coastal 
Plain Swamps, ' 
W88-10001 : $D 


NORTH CAROLINA UNIV, AT CHAPEL 
HILL. SCHOOL OF PUBLIC HEALTH. 
Survival and Transport of Viruses. in Soils: 
Model Studies, 
W88-09474 5B 


NORTH CAROLINA UNIV., CHAPEL HILL. 
Frequency Distribution of Thunderstorm Dura- 
tions, BY 
W88-09533 2B 


NORTH CAROLINA UNIV., MOREHEAD 
CITY. INST. OF MARINE SCIENCES, 
Dilution Bioassays: Their Application to Assess- 
ments of Nutrient Limitation in Hypereutrophic 
Waters, 
W88-09634 7B 


NORTH EAST ENVIRONMENTAL 

PRODUCTS, INC., LEBANON, NH. 
Residential Scale Radon Removal System, 
W88-09508 


NORTHEASTERN UNIV., BOSTON, MA. 
DEPT. OF BIOLOGY. 
Copepod Colonization of Natural and Artificial 
Substrates in a Salt Marsh Pool, 
W88-09713 2L 


NOTRE DAME UNIV., IN. DEPT. OF 
BIOLOGICAL SCIENCES. 
Daphnia Size Structure, Vertical Migration, and 
Phosphorus Redistribution, 
W88-09693 2H 


O.H. MATERIALS. CORP., FINDLAY, OH. 
Rapid Ground Water Assessment Using a 
Mobile Laboratory, : 

W88-09304 5A 


Ground Water Restoration Using Bioreclama- 
tion in Fractured Pennsylvanian Bedrock, 
W88-09316 5G 


OAK RIDGE NATIONAL LAB., TN. 
Storage and Preservation of Environmental 
Samples, 
W88-09419 5A 


Stratabound Pathways of Preferred Groundwat- 
er Flow: An Example From the Copper: Ridge 
Dolomite in East Tennessee, 

W88-09502 2F 


OAK RIDGE NATIONAL LAB., TN. 
ANALYTICAL CHEMISTRY DIV. 
Determination of Chlorophenoxy Acid Herbi- 
cides by Liquid Chromatography Using Carbon- 
14 Tracers, 
W88-09054 SA 


OAK RIDGE NATIONAL LAB., TN. 
ENVIRONMENTAL SCIENCES DIV. 
Humic Substances Reduce Bioavailability and 
Toxicity of Contaminants, 
W88-09036 5B 


Resistance and Resilience of Pond and Stream 
Ecosystems to Toxicant Stress, 
88-09055 5C 


Note on the Occurrence of Unusual Patches of 


Senescent Periphyton in an Oklahoma Stream, 
W88-09936 2H 


Trichloroethylene Biodegradation by a Meth- 
ane-Oxidizing Bacterium, 
W88-09964 5B 
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OAKLAND UNIV., ROCHESTER, MIL. INST. 
OF BIOLOGICAL SCIENCES. 
Effects of Acid Water on: Shells, Embryos, and 
Juvenile Survival. of Planorbella trivolvis (Gas- 


tropoda: Pulmonata): A Laboratory Study, 
W88-09930 


OBAFEMI AWOLOWO UNIV., ILE-IFE 
(NIGERIA). DEPT. OF GEOGRAPHY. 
Towards a Delimitation of Southwestern Nige- 
ria Into Hydrological Regions, 
W88-09922 2E 


OFFICE OF TECHNOLOGY ASSESSMENT, 
WASHINGTON, DC, 

Entropy Races Superfund, 

W88-09381 


OFFICE OF THE SUPERVISING 

FOR THE ALLIGATOR RIVERS REGION, 

SYDNEY (AUSTRALIA). 
Possible Causes of High Species Diversity in 
Tropical Australian Freshwater Macrobenthic 
Communities, . ; 
W88-09688 2H 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
GEOGRAPHY. 
Precipitation Variability over the Caribbean and 
Tropical Americas Associated with the South- 
ern Oscillation, 
W88-09840 2B 


OHIO STATE UNIV., COLUMBUS. WATER 
RESOURCES CENTER. 
Fiscal Year 1986 Program Report (Ohio Water 
Resources Center), 
W88-10016 9D 


OHIO UNIV., ATHENS. 
Effects of Flooding and Sediments on the Struc- 
ture of a Stream Midge Assemblage, 
19 2H 


OHIO UNIV., ATHENS. DEPT. OF 
GEOLOGICAL SCIENCES. : 
Ground Water Management Model for Desert 
Aquifers, 
W88-09269 2F 


OKAYAMA UNIV., KURASHIKI (JAPAN). 
INST. FOR AGRICULTURAL AND 
BIOLOGICAL SCIENCES. 
Partitioning of Manganese, Iron, Arsenic, ‘Cad- 
mium, Lead, Copper, Zinc, Cobalt and Nickel in 
Sediments from Lake Biwa, 
W88-09801 , . SB 


OKLAHOMA STATE UNIV., 
DEPT. OF GEOLOGY. 
Adsorption and Movement of Organic Pollut- 


STILLWATER. 


ants, 
W88-09169 5B 


Expecting the Unexpected, 
W88-09298 TA 


OKLAHOMA UNIV., NORMAN. 
ENVIRONMENTAL AND GROUND WATER 
INST. 
Fixed-Film Bioreactor to Treat Trichloroethy- 
lene-Laden Waters from Interdiction Wells, 
W88-09317 5D 


ONTARIO MINISTRY OF NATURAL 
RESOURCES, TORONTO. 
Recruitment of Yellow Perch (Perca flavescens) 
Affected by Stock Size and Water Temperature 
in Lakes Erie and St. Clair, 1965-85, 
W88-09554 2H 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. 
Application of Gravity and Seismic Methods in 
Hydrogeological Mapping at a Landfill Site in 
Ontario, 
W88-09019 TA 


OPEN UNIV. OF SRI LANKA, NAWALA. 


DEPT. OF ZOOLOGY. 


Environmental Factors Influencing the Occur- 
rencé of Juvenile Fish in the Mangroves of 
Pagbilao, Philippines, ; 

W88-09696 2L 
ORANGE FREE STATE UNIV., 
BLOEMFONTEIN (SOUTH AFRICA). DEPT. 
OF BOTANY. 

Preliminary Observations on Primary Productiv- 

ity and Phytoplankton Associations in the Vaal 

River at Balkfontein, South Africa, © 

W88-09758 + 3,3 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF FISHERIES AND WILDLIFE. - 
Seasonal Patterns of Suspended Bacteria and 
Algae in Two Northern California Streams,. .. 
W88-09748 ; 2H 


OREGON STATE UNIV., CORVALLIS. 

WATER RESOURCES RESEARCH INST. 
Fiscal Year 1986 Program Report (Oregon 

’ Water Resources Research Institute), 
W88-10014 9D 


OREGON UNIV., EUGENE. DEPT. OF 
BIOLOGY, 
Nitrogen Budget of an einem neat Cold Water 
Pond, 
W88-09897.: . 2H 


ORION RESEARCH, INC., CAMBRIDGE, MA. 
‘ Simple Method to Measure pH Accurately in 
Acid Rain Samples, 
W88-08969 SA 


OSLO UNIV. (NORWAY). DEPT. OF 
BIOLOGY. 
Cyclopoid Copepods in Marginal Habitats: Abi- 
otic Control of Population Densities in Anthro- 
pogenic Acidic Lakes, 
W88-09889 5G 


OSLO UNIV. (NORWAY). ZOOLOGICAL 
MUSEUM. 
Pelagic Predators and Interfering Algae: Stabi- 
lizing Factors in Temperate Eutrophic Lakes, 
W88-09759 ° s 2H 


OTTAWA UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Dynamic Anaerobic Fixed-Film Reactor Model, 
W88-09527 5D 


OULU UNIV. (FINLAND). BOTHIAN BAY 
RESEARCH STATION. 
Structure, Dynamics and Production of Meso- 
zooplankton Community in the Bothian Bay, 
Related to Environmental Factors, 
W88-09993 2L 


OXFORD UNIV. (ENGLAND). SOIL SCIENCE 
LAB. 
Nitrate Enhancement of Nitrification Depth in 
Sediment/Water Microcosms, 
W88-09706 _ 5B 


PARIS-11 UNIV., ORSAY (FRANCE). LAB. DE 

ZOOLOGIE ET D’ECOLOGIE. 
Influence of Lindane on the Respiratory Metab- 
olism of Asellus aquaticus L.: The Relationship 
Between Concentration and Perturbation, (Influ- 
ence du Lindane sur le Metabolisme Respiratoire 
d’Asellus aquaticus L.: Relation Concentration - 
Perturbation), 

_ W88-09672 of Se 





Influence of Agricultural Practices on the Bio- 
coenotic Structure of Limnetic Phytoplankton 
(Influence. des Traitements Phytosanitaires sur 
les Biocoenoses du Phytoplancton Limnique), 
'W88-09682 5C 


PARMA UNIV. (ITALY). IST. DI ECOLOGIA. 
Changes in the Physical and Chemical Proper- 
ties’ of Floodwater and Sediment in an Experi- 
mental Ricefield (Reggio Emilia, Italy), 
W88-09624 2H 


PENNSYLVANIA POWER AND LIGHT CO., 


Recovery of Coal Gasification Wastes: An Inno- 
‘ vative Approach, 
W88-09180 5G 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF ENTOMOLOGY. 
Complexity of Contaminant Dispersal in a Karst 


5B 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. ENVIRONMENTAL RESOURCES 
RESEARCH INST. 
Fiscal Year 1986 Program Report (Pennsylvania 
Center for Water Resources Research). 
W88-10010 9D 


PENNSYLVANIA UNIV., PHILADELPHIA. 
DEPT. OF SYSTEMS ENGINEERING. 
Anoxic/Oxic Activated Sludge Treatment Ki- 
netics of Cyanides and Phenols, 
W88-09529 5D 


PINE AND SWALLOW ASSOCIATES, ACTON, 
MA. 

High Frequency Percussion-Driven Méicro- 
Wells Improve Efficiency of Contaminant 
Plume Definition, 

W88-09518 TA 


POLISH ACADEMY OF 
KRAKOW. DEPT. OF GEOMORPHOLOGY 
AND HYDROLOGY. 
Evolution of European Rivers - A Complex 
Response, 
W88-09372 2E 


POLISH ACADEMY OF SCIENCES, 
MIKOLAJKI. INST. OF ECOLOGY. 
Amino Acids as a Nitrogen Source of Growth 
of Oscillatoria rubescens D. C.: Ecological Sig- 
nificance, 
W88-09770 2H 


POLYTECHNIC WOLVERHAMPTON 
(ENGLAND). SCHOOL OF APPLIED 
SCIENCES. 

Morphological Responses and Sediment Pat- 


terns, 
W88-09369 2E 


POONA UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Cardio-Physiological Responses of Some Select- 
ed Cladocerans to Three Common Pollutants, 
'W88-09749 se 


POULIN (V.A.) AND ASSOCIATES LTD., 
VANCOUVER (BRITISH COLUMBIA). 
Use of Gabion Weirs to Improve Spawning 
Habitat for Pink Salmon in a Small Logged 
Watershed, 
W88-09831 8I 


PRESIDENCY COLL., MADRAS (INDIA). 
DEPT. OF ZOOLOGY. 
Water Quality Studies on Buckingham Canal 
(Madras, India): A Discriminant Analysis, 
W88-09641 5A 
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ROBERT S. KERR ENVIRONMENTAL RESEARCH LAB., ADA, OK. 


PRINCETON UNIV., NJ. DEPT. OF CIVIL 
ENGINEERING AND OPERATIONS 


RESEARCH, 
Influence of Spatial Variability and Scale Effects 
on the Parameterization of Hydrologic Re- 


sponse, 
W88-10024 2E 


PROCTER AND GAMBLE CO., CINCINNATI, 
OH. ENVIRONMENTAL SAFETY DEPT. 
— Potential of Ground-Water Bac- 


W88.09176 2F 


PROCTER AND GAMBLE/ETC, 
STROMBEEK, BEVER (BELGIUM). 
Linear Alkylbenzene Sulfonates (LAS) in 
Sewage Sludges, Soils and Sediments: Analytical 
Determination and Environmental Safety Con- 
siderations, 
W88-09618 5A 


PUERTO RICO UNIV., RIO PIEDRAS. DEPT. 
OF BIOLOGY. 
Phenotypic and Genotypic Comparison of Es- 
cherichia coli from Pristine Tropical Waters, 
W88-09966 5A 


PUNJAB AGRICULTURAL UNIV., 

LUDHIANA (INDIA). DEPT. OF ZOOLOGY. 
Dissolved Oxygen Regimes and the Level of 
Eutrophication in Surinsar, a Sub-tropical Fresh- 
water Lake in Jammu, India, 

W88-09811 2H 


QUEBEC UNIV., CHICOUTIMI. DEPT. DES 
SCIENCES FONDAMENTALES. 
Comparative Productivity of Two Ponds in the 
Vicinity of Lake St. John, Quebec (Productivite 
Comparee des Deux Etangs Situ a Proximite du 
Lac Saint-Jean, au Quebec), 
W88-09995 2H 


QUEBEC UNIV., MONTREAL. DEPT. OF 
BIOLOGICAL SCIENCES. 
Effects of Short-Term and Continuous Experi- 
mental Acidification on Biomass and Productivi- 
ty of Running Water Periphytic Algae, 
W88-08963 5C 


QUEBEC UNIV., SAINTE-FOY. 
Metal Speciation in Natural Waters: Influence of 
Environmental Acidification, 
'W88-09072 5C 


QUEST ENVIRONMENTAL SCIENCES, INC., 
MAN NH. 

Preparation of a Bedrock RIFS (BRIFS) Allows 
for Unpredictable Flow in Fractured Rock, 
'W88-09500 2F 


RADIAN CORP., AUSTIN, TX. 
Statistical Methods in Environmental Sampling, 
W88-09125 TA 


Principles of Environmental Sampling. 
W88-09415 


Assessing and Controlling Sample Contamina- 
tion, 
W88-09418 5A 


Relations of Sampling Design to Analytical Pre- 
SA 


REGIONAL RESEARCH LAB., HYDERABAD 
(INDIA). 
Enhanced Reproductive Potential of Neochetina 
bruchi Hostache Fed on Water Hyacinth Plants 
from Polluted Water Bodies, o 


RESEARCH PLANNING INST., INC., 
COLUMBIA, SC. 
Laboratory Approach for Determining the 
Effect of Oils and Dispersants on Mangroves, 
W88-09184 = 


Toxicity of Oil and Chemically Dispersed Oil to 
the Seagrass Thalassia testudinum, 
W88-09203 5C 


RESEARCH TRIANGLE INST., RESEARCH 
TRIANGLE PARK, NC. 
Determining Uncertainty in Physical Parameter 
Measurements by Monte Carlo Simulation, 
'W88-09092 5B 


Evaluating and Presenting Quality Assurance 
Sampling Data, 
W88-09420 5A 


RESTORATION RESOURCES, INC., 
INDIANAPOLIS, IN. 
Techniques for the Creation of Wetland Habitat 
in Coal Slurry Ponds, 
'W88-09453 5G 


REXNORD, INC., MILWAUKEE, WI. 
CORPORATE RESEARCH AND 
DEVELOPMENT GROUP. 
Case History - Treatment of Contaminant 
Ground Water Using Elevated Temperature Air 
Stripping, 
W88-09329 5G 


RHODE ISLAND UNIV., KINGSTON. DEPT. 
OF OCEAN ENGINEERING. 
Low-Gradient Permeability Testing of Fine- 
Grained Marine Sediments, 
W88-09440 2F 


RHODE ISLAND UNIV., KINGSTON. DEPT. 
OF ZOOLOGY. 
Zooplankton Abundance and Species Composi- 
tion in Laguna la Orsinera, a Venezuelan Flood- 


2H 


RHODE ISLAND UNIV., KINGSTON. 
GRADUATE SCHOOL OF OCEANOGRAPHY. 
Air-Sea Transfer of Trace Elements, 
W88-09070 5B 


RICE UNIV., HOUSTON, TX. DEPT. OF 
ENVIRONMENTAL SCIENCE AND 
ENGINEERING. 

Biorestoration of Aquifers Contaminated with 

Organic Compounds, 

W88-09988 5G 


RIJKSINSTITUUT VOOR ZUIVERING VAN 
AFVALWATER, LELYSTAD 
(NETHERLANDS). 
Occurrence, Distribution and Availability of 
PAH in Surface Waters and Sediments, 
W88-09906 5B 


RMT, INC., MADISON, WI. 
Effects of Filtration Method and Sampling De- 
vices on Inorganic Chemistry of Sampled Well 
Water, 
W88-09299 5A 


ROBERT S. KERR ENVIRONMENTAL 
RESEARCH LAB., ADA, OK. 
Manual of Ground-Water Quality Sampling Pro- 
cedures, 
W88-08970 7B 


Guide to the Selection of Materials for Monitor- 
ing Well Construction and Ground-Water Sam- 
pling, 

W88-08972 7B 


Practical Guide for Ground-Water Sampling, 
W88-08974 7B 


Manual of Ground-Water Quality Sampling Pro- 
cedures, 
W88-09401 SA 





ORGANIZATIONAL 


ROBERT S. KERR ENVIRONMENTAL RESEARCH LAB., ADA, OK. GROUND WATER 


ROBERT S. KERR ENVIRONMENTAL 
RESEARCH LAB., ADA, OK. GROUND 
WATER RESEARCH BRANCH. 

Introduction to Artificial Ground-Water Re- 

charge, 

W88-08980 4B 


Field Applications of Chemical Time-Series 
Sampling, 
W88-09173 7B 


Velocity Plots and Capture Zones of Pumping 
Centers for Ground-Water Investigations, 
W88-09174 7B 


ROBERTS FILTER MFG. CO., DARBY, PA. 
Filter Bottom Construction, 
W88-10071 5D 


ROCKWELL INTERNATIONAL, RICHLAND, 
WA. ROCKWELL HANFORD OPERATIONS. 

Stabilization and Isolation of Low-Level Waste 

Disposal Sites, 

W88-09037 5E 
ROORKEE UNIV. (INDIA). SCHOOL OF 
HYDROLOGY 

Optimization “Model for Analysis of Test Pump- 


ing Data, 
W88-09782 2F 


ROSENSTIEL SCHOOL OF MARINE AND 
ATMOSPHERIC SCIENCE, MIAMI, FL. 
Water Quality Characteristics of a Southeast 
Florida Sewage Treatment and Bioeffects Labo- 


ratory, 
W88-09950 5D 


ROSS (S.L.) ENVIRONMENAL RESEARCH 
LTD., OTTAWA (ONTARIO). 
Mathematical Model for Predicting the Ecologi- 
cal Impact of Treated and Untreated Oil Spills, 
W88-09208 5C 


ROYAL BOTANIC GARDEN, EDINBURGH 
(SCOTLAND). 
Hyphomycetes in the Stream at the Royal Bo- 
tanic Garden, Edinburgh and Notes on Their 
Distribution in Scotland, 
W88-09862 2H 


RUBEL AND HAGER, INC., TUCSON, AZ. 
Ground-Water Decontamination at the Rocky 
Mountain Arsenal, 

W88-09144 5G 


RUTGERS - THE STATE UNIV., CAMDEN, 
NJ. DEPT. OF BIOLOGY. 
Impact of Nutrient Enrichment and Alkaliniza- 
tion on Periphyton Communities in the New 


$C 


RWEGARULILA WATER RESOURCES INST., 
DAR ES SALAAM (TANZANIA). 
Hand Drilled Wells: A Manual on Siting, 
Design, Construction and Maintenance, 
W88-09400 2F 


S-CUBED, LA JOLLA, CA. 
Pressure Interference Data Analysis for Two- 
Phase (Water/Steam) Geothermal Reservoirs, 
W88-09542 2F 


SAINT ANDREWS UNIV. (SCOTLAND). 
Log-Logistic Flood Frequency Analysis, 
W88-09974 2E 


SAINT XAVIER’S COLL., PALYAMKOTTAI 
(INDIA). DEPT. OF ZOOLOGY. 
Toxicity of Industrial Effluents to The Freshwa- 
ter Cat Fish Mystus Keletius, 
W88-09946 5C 


SALT RIVER PROJECT, PHOENIX, AZ. 
Toward a Cost-Benefit Assessment of Ground 
Water Quality Regulation, 
'W88-09265 5G 


SAN DIEGO COUNTY, CA. 
Ground “aad Management: San Diego 7 
W88-0925 


SAN DIEGO STATE UNIV., CA. 
Fluvial Processes in River Engineering, 
W88-08990 2E 


SAN DIEGO STATE UNIV., CA. DEPT. OF 
BIOLOGY. 
Salt Marsh Restoration: Lessons from California, 
W88-09455 2L 


SAN DIEGO STATE UNIV., CA. DEPT. OF 
GEOLOGICAL SCIENCES. 
Conjunctive Use of Brackish Coastal Ground 
Water Basins in San Diego County, California, 
W88-09244 4B 


SASKATCHEWAN UNIV., SASKATOON. 
COLL. OF ENGINEERING. 
Ground Water Recharge in Saskatchewan--A 
a Review and an Assessment of Poten- 


w8-09246 4B 


SASKATCHEWAN UNIV., SASKATOON. 
DEPT. OF CIVIL ENGINEERING. 
Slope Stability Analysis Incorporating the Effect 
of Soil Suction, 
W88-09338 8D 


SASKATCHEWAN UNIV., SASKATOON, 
DEPT. OF GEOGRAPHY. 
Effective Discharge for Suspended Sediment 
Transport in Streams of the Saskatchewan River 
Basin, 


W88-09544 2J 


SASKATCHEWAN UNIV., SASKATOON. 
DEPT. OF SOIL SCIENCE. 
Interaction of Selenate and Selenite with Select- 
ed Freshwater Sediments, 
W88-09992 2H 


SATTERTHWAITE ASSOCIATES, INC., WEST 
PA. 
Groundwater Sampling, 
W88-09427 SA 


SAVANNAH RIVER ECOLOGY LAB., AIKEN, 


Preconcentration and Analysis of Tetraphenyl- 
boron and Diphenylborinic Acid in Natural 
Waters Using C18 Reverse-Phase Liquid Chro- 
matography, 

W88-09654 5A 


Seston and Dissolved Organic Carbon Transport 
During Storm Flows in a Natural and A Dis- 
turbed Coastal Plain Stream, 

W88-09925 5B 


SAVANNAH RIVER LAB., AIKEN, SC. 
Organic Compounds at the SRP Old Burial 
Ground for Low-Level Radioactive Waste, 
W88-09035 5B 


(KENNETH D.), FRESNO, CA. 
Limitations in Implementing Aquifer Reclama- 
tion Schemes, 

‘W88-09142 5G 


Management of Ground Water Quality Beneath 
Irrigated Arid Lands, 
W88-09250 4B 


Are Humid Area Monitoring Concepts Applica- 
ble to Arid Lands, 
W88-09287 TA 


SEA FISHERIES RESEARCH INST., CAPE 
TOWN (SOUTH AFRICA). 
Oil Spill Dispersants: Does South Africa Have 
an Alternative, 
W88-09209 5G 


SEATTLE NATIONAL FISHERY RESEARCH 
CENTER, WA. 
Macrofauna and Environment of the Nanpil- 
Kiepw River, Ponape, Eastern Caroline Islands, 
W88-09859 2H 


SENTER FOR INDUSTRIFORSKNING, OSLO 
(NORWAY). 
Comparison of Frequently Used Methods for the 
Determination of Aqueous Aluminum, 
W88-09614 5A 


SEVERN-TRENT WATER AUTHORITY 
(ENGLAND). 
Present-day Hydrology of the River Severn, 
W88-09365 2E 


SEWALL (JAMES W.) CO., OLD TOWN, ME. 
State Ground Water Data Management, 
W88-09482 4B 


SHELL OIL CO., HOUSTON, TX. 
Industry’s Guidelines for Risk Assessment, 
'W88-09060 SE 


SHEVENELL GALLEN AND ASSOCIATES, 
INC., PORTSMOUTH, NH. 
Developing a Standardized System for Environ- 
mental Assessments, 
W88-09507 TA 


SMC MARTIN, INC., VALLEY FORGE, PA. 
Trichloroethylene Occurrence and Ground- 
Water Restoration in Highly Anisotropic Bed- 
rock: A Case Study, 

W88-09139 5B 


SMITH AND SCHNACKE, DAYTON, OH. 
Clean Water Act Permit Guidance Manual, 
W88-09399 5G 


SMITHSONIAN INSTITUTION, 
WASHINGTON, DC, MEDITERRANEAN 
BASIN PROJECT. 
Subsidence in the Northeastern Nile Delta: 
Rapid Rates, Possible Causes, and Conse- 
quences, 
W88-09901 2J 


SOIL AND MATERIAL ENGINEERS, INC., 
BORDENTOWN, NJ. 
Surveys of Remedial Actions at Superfund Sites, 
W88-09378 : 5G 


SOUTH AUSTRALIA DEPT. OF 
ENVIRONMENT AND PLANNING, 
ADELAIDE. 

Coastal Management Issues for the Mouth of the 

River Murray, South Australia, 

W88-09763 2L 


Coastal Management Issues for the Mouth of the 
River Murray, South Australia, 
'W88-09955 6E 


SOUTH CAROLINA UNIV., COLUMBIA. 
DEPT. OF CHEMISTRY. 
Vapor-Particle Partitioning of Semivolatile Or- 


5B 


SOUTH DAKOTA SCHOOL OF MINES AND 
TECHNOLOGY, RAPID CITY. INST. OF 
ATMOSPHERIC SCIENCES. 

1 August 1981 CCOPE Storm: Observations and 

Modeling Results, 

W88-09536 2B 


SOUTH DAKOTA STATE UNIV., 

BROOKINGS. DEPT. OF PLANT SCIENCE. 
Modeling of Soil Water Flow and Root Uptake, 
W88-10076 2G 





SOUTHAMPTON UNIV. (ENGLAND). DEPT. 
OF GEOGRAPHY. 

Introduction, 

W88-09361 2A 


— Synthesis and Application, 
W88-09373 2A 


SOUTHERN CO. SERVICES, INC., 
BIRMINGHAM, AL. 
Data Comparability: An Objective for Precipita- 
tion Chemistry Monitoring, 
W88-09394 1A 


SOUTHERN ILLINOIS UNIV. AT 

CARBONDALE. DEPT. OF ECONOMICS. 
Ownership and Efficiency in the Water Supply 
Industry: An Application of the Nonparametric 
Programming Approach to Efficiency Measure- 


ment, 
W88-10079 SF 


SRI INTERNATIONAL, MENLO PARK, CA. 
Drop-Weight Interfacial Tension Method for 
Predicting Dispersant Performance, 

‘W88-09191 5G 


STADTISCHES UNTERSCUHINGSAMT 
FLENSBURG (GERMANY, F.R.). 
Characteristic Levels of Chlorinated Hydrocar- 
bons and Trace Metals in Fish from Coastal 
Waters of North and Baltic Sea, 
W88-09588 5B 


STANFORD UNIV., CA, AEROSOL LAB. 
New Ways of Assessing Spatial Distributions of 
Pollutants, 
W88-09127 1A 


STANFORD UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 
Exercise in Ground-Water Model Calibration 
and Prediction, 
W88-09789 2F 


STATE UNIV. OF NEW YORK COLL. AT 
GENESEO, DEPT. OF GEOLOGICAL 
SCIENCES, 


Methodology for Assessing Uncontrolled Site 
Problems at the County Level, 
W88-09061 SE 


STATE UNIV. OF NEW YORK, SYRACUSE. 
COLL, OF ENVIRONMENTAL SCIENCE AND 
FORESTRY. 
Common Loon Reproduction and Chick Feed- 
ing on Acidified Lakes in the Adirondack Park, 
New York, 
W88-09908 5C 


STAUFFER CHEMICAL CO., RICHMOND, 
CA, 
Control of Ground Water Contamination in an 
Alluvial Fan Aquifer by a Dual Hydraulic Bar- 


rier, 
W88-08998 5G 


STELLENBOSCH UNIV. (SOUTH AFRICA). 
FACULTY OF DENTISTRY. 
Variations in the Fluoride Levels of Drinking 
Water in South Africa: Implications for Fluoride 
Supplementation, 
W88-09900 SF 


STOCKHOLM UNIV. (SWEDEN). DEPT. OF 
ZOOLOGY. 
Distribution of Flora and Fauna in an Area 
Receiving Pulp Mill Effluents in the Baltic Sea, 
W88-09952 5C 


STOCKTON STATE COLL., POMONA, NJ. 
Discovery of the Aquifers of the New Jersey 
Coastal Plain in the Nineteenth Century, 
W88-09409 2F 


ORGANIZATIONAL INDEX 


TORONTO UNIV. (ONTARIO). DEPT. OF GEOGRAPHY. 


STONE AND WEBSTER ENGINEERING 
CORP., BOSTON, MA. 
Biofouling Control at Water Intake Structures, 
W88-09851 


Assessment of Developmental Needs for Ad- 
vanced Intake Technologies, 
W88-09856 8C 


STUTTGART UNIV. (GERMANY, F.R.). INST. 
FUER LANSCHAFTSPLANUNG. 
Restoration and Management of Ecosystems for 
Nature Conservation in West Germany, 
W88-09456 5G 


SUNSHINE CHEMICAL CORP., WEST 
HARTFORD, CT. 
Treatment of Oil Spill Fire Hazards with Chemi- 
cal Dispersants: A Case History, 
'W88-09196 5G 


SVERIGES LANTBRUKSUNIVERSITET, 

UPPSALA. DEPT. OF SOIL SCIENCES. 
Simulation of Runoff and Nitrate Leaching 
From an Agricultural District in Sweden, 
W88-09913 5B 


SWEDISH ENVIRONMENTAL RESEARCH 
INST., GOETEBORG. 
Determination of Methyl- and Ethylmercury in 
Natural Waters at Sub-nanogram per Liter 
Using SCF-Adsorbent Preconcentration Proce- 
dure, 
W88-09590 SA 


SWEDISH ENVIRONMENTAL RESEARCH 
INST., KARLSKRONA. 
Effectiveness of Oil Spill Dispersants at Low 
Salinities and Low Water Temperatures, 
W88-09192 5G 


SWEET, EDWARDS AND ASSOCIATES, INC., 
KELSO, WA. 
Clatsop Plains, Oregon: Dunal Aquifer Evalua- 
tion and Ground Water Protection Plan, 
W88-09268 5G 


SYDNEY UNIV. (AUSTRALIA). 
Historical Aspects of Irrigation Agriculture and 
River Regulation in the Murray-Darling Basin, 
Australia, 
W88-09723 6C 


TECHNISCHE UNIV. HAMBURG-HARBURG 
(GERMANY, F.R.). 
Study of Metal Sorption/Desorption Processes 
on Competing Sediment Components with a 
Multichamber Device, 
W88-09705 5B 


TECHNOS, INC., MIAMI, FL. 
Correlation of Geophysical and Organic Vapor 
Analyzer Data Over a Conductive Plume Con- 
taining Volatile Organics, 
W88-09178 TA 


tae TECHNOLOGICAL UNIV., 
CENTER FOR THE 

MANA , UTILIZATION AND 

PROTECTION OF WATER RESOURCES. 

Linking Automated Biomonitoring to Remote 

Computer Platforms with Satellite Data Retriev- 

al in Acidified Streams, 

W88-08967 5C 


TENNESSEE UNIV., KNOXVILLE. WATER 
RESOURCES RESEARCH CENTER. 
Fiscal Year 1986 Program Report (Tennessee 
Water Resources Research Center). 
W88-10012 9D 


TETRA TECH RICHARDSON, NEWARK, DE. 
Case Study of a Large Scale Precision Tank 
Testing Program, 
W88-09486 5G 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT, OF AGRICULTURAL 
ENGINEERING. 
Using Center Pivots for Research, 
W88-09746 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF OCEANOGRAPHY. 
Effects of Dispersants on Incorporation of Vola- 
tile Liquid Hydrocarbons into the Water 
Column, 
W88-09198 5G 


TEXAS TECH UNIV., LUBBOCK. DEPT. OF 
CIVIL ENGINEERING. 
Waiter-Quality Monitoring at Hazardous Waste 
Disposal Sites: Is Public Health Protection Pos- 
sible Through Monitoring Programs, 
W88-09151 TA 


TEXAS UNIV. AT AUSTIN. CENTER FOR 
ELECTROMECHANICS. 
Measurement of the Hydraulic Conductivity of 
Fine-Grained Soils, 
W88-09436 7B 


TEXAS UNIV. AT AUSTIN. DEPT. OF CIVIL 
ENGINEERING. 
Suitability of Thermocouple Psychrometers for 
Studying Moisture Movement in Unsaturated 
Soils, 
W88-09438 2G 


TEXAS UNIV, AT DALLAS, RICHARDSON. 

CENTER FOR ENVIRONMENTAL STUDIES. 
Wet Weather Water Quality Modeling, 
W88-09983 4c 


TIPTON AND KALMACH, INC., DENVER, 
co. 
Ground-Surface Water Technical and Quasi- 
Legal Relationships, 
W88-09261 2A 


TOKYO UNIV. (JAPAN). INST. OF APPLIED 
MICROBIOLOGY. 
Phosphorus Removal by Pure and Mixed Cul- 
tures of Microorganism, 
W88-09838 5D 


TOKYO UNIV. (JAPAN). OCEAN RESEARCH 
INST. 
Large-Scale Cloud Distributions and Their Sea- 
sonal Variations as Derived from GMS-IR Ob- 
servations, 
W88-09866 2B 


TOKYO UNIV. OF AGRICULTURE AND 
TECHNOLOGY (JAPAN). FACULTY OF 
AGRICULTURE. 
Impact on the Senjogahara Ecosystem of- Ex- 
treme Run-off Events from the River. Saka- 
sagawa, Nikko National Park: II. The Correla- 
tion of Vegetation and Environmental Disturb- 
ance Using TWINSPAN and DCA Ordination 
Techniques, 
W88-09771 2E 


TORONTO UNIV. (ONTARIO). DEPT. OF 
CHEMICAL ENGINEERING AND APPLIED 
CHEMISTRY. 
Lake Sediments as Historic Records of Atmos- 
pheric Contamination by Organic Chemicals, 
W88-09068 5B 


Measurement and Prediction of the Effective- 
ness of Oil Spill Chemical Dispersants, 
W88-09187 7B 


TORONTO UNIV. (ONTARIO), DEPT. OF 
GEOGRAPHY. 
River Recreation Boating Impacts, 
W88-09987 





ORGANIZATIONAL INDEX 


TORONTO UNIV. (ONTARIO). DEPT. OF ZOOLOGY. 


TORONTO UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Potential for Fisheries Rehabilitation ‘in the 
Hamilton Harbour-Cootes Paradise Ecosystem 
of Lake Ontario, 
W88-09546 5G 


Role of Groundwater in the Impact of Climate 
Warming on Stream Salmonines, 
W88-09677 2F 


TSUKUBA UNIV. (JAPAN). INST. OF 
BIOLOGICAL SCIENCES. 
Population Dynamics of the Phytoplankton 
Community in Doh-Hoh-Numa Bog, Tsukuba 
City, Japan, 
W88-09757 2H 


Influence of Wastewater Discharge on the 
Uptake Kinetics of Dissolved Organic Materials 
by Microorganisms in the Fraser River Estuary, 
British Columbia, 

W88-09767 5C 


TSUKUBA UNIV. (JAPAN). INST. OF 
GEOSCIENCE, 
Relationships Between Indian Ocean Sea. Sur- 
face Temperature and the Rainfall of Sri a 
W88-09867 


TUFTS UNIV., MEDFORD, MA. DEPT. OF 
CIVIL ENGINEERING, 
In-situ Analysis of Gasoline-Contaminated 
Ground Water, 
W88-09489 SA 


TULSA UNIV., OK. FACULTY OF 
BIOLOGICAL SCIENCE. 
River and Stream Restoration, 
W88-09450 


Instream Flow Studies in Perspective, 
W88-09720 


TVARMINNE ZOOLOGICAL STATION 
(FINLAND). 
Ecology of Phytoplankton in the Tvarminne 
Area, SW Coast of Finland: IV. Environmental 
Conditions, Chlorophyll A and Phytoplankton 
in Winter and Spring 1984 at Tvarminne Storf- 
jard, 
W88-09959 2L 


UNION CARBIDE AGRICULTURAL 
PRODUCTS CO., INC., RESEARCH 
TRIANGLE PARK, NC. 
Field, Laboratory, and Modeling Studies on the 
Degradation and Transport of Aldicarb Resi- 
dues in Soil and Ground Water, 
W88-09100 5B 


UNION CARBIDE CORP., PORT LAVACA, 
TX. POLYOFINS DIV. 
Interceptor Trenches for Positive Ground Water 
Control, 
W88-09330 5G 


UNIVERSIDAD AUSTRAL DE CHILE, 
VALDIVIA. INST. DE ZOOLOGIA. 

Limnology of Lake Rinihue, 

W88-09810 2H 


UNIVERSIDAD NACIONAL AUTONOMA DE 
MEXICO, MEXICO CITY. INST. DE 
INGENIERIA. 

Impermeabilization of a 300-Hectare Cooling 

Pond, 

W88-09442 2G 


UNIVERSIDAD NACIONAL DE LA PLATA " 

(ARGENTINA). INST. DE EMBRIOLOGIA. 
Aquatic Oligochaeta in Some Tributaries of the 
Rio de La Plata, Buenos Aires, Argentina, 
W88-09626 5C 


OR-22 


UNIVERSIDAD POLITECNICA DE 

CATALUNA, BARCELONA (SPAIN). 
Permeability and Compressibility of Slurries 
from Seepage-Induced Consolidation, 
W88-09958 SE 


UNIVERSITE DE PAU ET DES PAYS DE 
L’ADOUR (FRANCE). LAB. DE CHIMIE 
ANALYTIQUE. 
Determination of ‘Heavy’ Organotin Pollution 
of Water and-.Shellfish by a Modified Hydride 
Atomic Absorption Procedure, 
W88-09573 5A 


UNIVERSITE DE SAVOIE, CHAMBERY 
(FRANCE). LAB. DE SPECTROSCOPIE 
MOLECULAIRE. 
Analysis of Polycyclic Aromatic Hydrocarbons 
in Lacustral Sediments by High Resolution 
Shpol’skii Spectrofluorimetry at 10 K, 
W88-09579 SA 


UNIVERSITE DE TOULON ET DU VAR, LA 
GARDE (FRANCE). LAB. DE CHIMIE 
APPLIQUEE. 
Photolytic Degradation of Trace Amounts of 
Dibromo-1,2-propane in Water: The Influence of 
Hydrogen Peroxide (Degradation par Photolyse 
du Dibromo-1,2 Propane Present a I’Etat de 
Traces dans |’Eau: Influence du Peroxyde d’Hy- 
drogene), 
W88-09655 5F 


UNIVERSITY COLL., CARDIFF (WALES). 
DEPT. OF GEOLOGY. 
Mechanisms of Mass Movement in Periglacial 
Environments, 
W88-09350 2J 


UNIVERSITY COLL., CARDIFF (WALES). 
DEPT. OF PLANT SCIENCE, 
Phytoplankton Population Dynamics and Chem- 
ical Characteristics of the Sediments of the Sali- 
hiyah River, Basrah, Iraq, 
'W88-09806 : 5C 


UNIVERSITY COLL. OF WALES, 
ABERYSTWYTH. 
Contemporary River: The Basin, 
W88-09363 


Historical River Channel Changes, 
W88-09368 


UNIVERSITY COLL. OF WALES, 
ABERYSTWYTH. DEPT. OF GEOGRAPHY. 
Environmental Change and .Hydrological Re- 
sponse: Flooding in the Upper Severn Catch- 
ment, 
W88-09367 Z 2A 


River Terraces: The General Model and a Pa- 
leohydrological and Sedimentological Interpre- 
tation of the Terraces of the Lower Severn, 
W88-09370 2E 


UNIVERSITY OF EAST ANGLIA, NORWICH 
(ENGLAND). SCHOOL OF BIOLOGICAL 
SCIENCES. 
Ecology of Lough Ine: Part 24. The Flora and 
Fauna Associated with Himanthalia elongata 
(L.) S.F. Gray in Relation to Water Current and 
Wave action in the Lough Hyne Marine Nature 
Reserve, 
W88-09714 2L 


UNIVERSITY OF SOUTH FLORIDA, TAMPA. 
DEPT. OF BIOLOGY. 
Limnological Characteristics of Two Eutrophic 
and Four Mesotrophic Lakes in West-Central 
Florida, 
W88-09994 2H 


UNIVERSITY OF SOUTHERN MISSISSIPPI, 
HATTIESBURG. DEPT. OF BIOLOGY. 
Role of Sediment in the Persistence and Trans- 
port of Enteric Viruses in the Estuarine Envi- 
ronment, ' 
W88-09466 5B 


UNIVERSITY OF THE RYUKYUS, 
NISHIHARA (JAPAN). DEPT. OF 
CHEMISTRY. 
Chemical Compositions of Submarine Hot 
Spring Water and Associated Bottom Sediments 
near Taketomi-jima at Southern part of. the 
Ryukyu Island Arc, North-west Pacific, 
W88-09799 2K 


Chemical Study of Surface and Ground Waters 
Flowing Through Carbonate Rock Terrain in 
the Okinawa Islands, 

W88-09803 2F 


UNIVERSITY OF WALES INST. OF SCIENCE 
AND TECHNOLOGY, CARDIFF. DEPT. OF 
APPLIED BIOLOGY. 
Influences of Habitat and Seasonal Sampling Re- 
gimes on the Ordination and Classification of 
Macroinvertebrate Assemblages in the Catch- 
ment of the River Wye, Wales, 
'W88-09690 7c 


Transfer and Occurrence of Large Mercury Re- 
sistance Plasmids in River Epilithon, 
W88-09965 2H 


UNIVERSITY OF WESTERN ONTARIO, 

LONDON. DEPT. OF GEOGRAPHY. 
Distribution and Ecology of Water Horsetail 
(Equisetum fluviatile) in Northern Wetlands, 
W88-09935 2H 


Quantitative Tracing of the Maligne Karst 
System, Alberta, Canada, 
W88-09973 2F 


UNIVERSITY OF WYOMING RESEARCH 
CORP., LARAMIE. WESTERN RESEARCH 
INST. 
Sampling and Analysis of Hazardous and Indus- 
trial Wastes: Special Quality Assurance and 
Quality Control Considerations, 
W88-09433 SA 


UPPSALA UNIV. (SWEDEN). 
LIMNOLOGISKA INSTITUTIONEN. 
Life History, Production and Food Habits of 
Pontoporeia affinis Lindstrom (Crustacea: Am- 
phipoda) in Mesotrophic Lake Erken, 
W88-09633 2H 


Nutrient Responses to the Liming of Lake 
Gardsjon, 
W88-09684 5G 


UTAH STATE UNIV., LOGAN. DEPT. OF 
AGRICULTURAL AND IRRIGATION 
ENGINEERING. 

Extreme Rainfall for Africa and Other Develop- 

ing Areas, 

'W88-09742 2B 


UTAH UNIV., SALT LAKE CITY. DEPT. OF 
METEOROLOGY. 
Summary of the Global Weather Experiment 
Workshops on the Hydrological Cycle and Data 
Assimilation, 
W88-09561 2A 


UTAH WATER RESEARCH LAB., LOGAN. 
Evaluation of Mobility of Pesticides in Soil 
Using U.S. EPA Methodology, 

W88-09532 5B 





Fiscal Year 1986 Program Report (Utah Water 
Research Laboratory), 
W88-10007 9D 
UTRECHT RIJKSUNIVERSITEIT 
. DEPT. OF GEOGRAPHY. 
Variability of the Metal Content of Flood De- 


posits, 
W88-09707 SB 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF PLANT 
ECOLOGY. 

Primary Production and Nutrient Availability in 

Wet Heathland Ecosystems, 

W88-09698 2H 


VERMONT AGENCY OF NATURAL 
RESOURCES, NORTH WATERBURY, VT. 
Use and Placement of Grouting and: Sealing 
Materials, 
W88-09517 5G 


VERSAR, INC., COLUMBIA, MD. 
Reductions in Ichthyoplankton Entrainment 
with Fine-Mesh, Wedge-Wire Screens, 
W88-09823 8I 


VIRGINIA INST. OF MARINE SCIENCE, 
GLOUCESTER POINT. 
Polycyclic Aromatic Hydrocarbons, in Surface 
Sediments from the Elizabeth River Subestuary, 
W88-09616 5B 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. 
Analysis of the Inverse Problem for Transient 
Unsaturated Flow, 
W88-09540 2G 


Measurement and Simulation of One-Dimension- 
al Transient Three-Phase Flow for Monotonic 
Liquid Drainage, 

W88-09543 2F 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. CENTER FOR 
ENVIRONMENTAL AND HAZARDOUS 
MATERIAL STUDIES. 

Simple Method of Obtaining Su-Brooks Reten- 

tion Parameters, 

W88-09747 2G 


Underground Storage Tank Disposal: Alterna- 
tives, Economics, and Environmental Costs, 
W88-10036 SE 


Financial Responsibility Provisions for Under- 
ground Tanks in Virginia, 
W88-10037 5G 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. CENTER FOR 
ENVIRONMENTAL STUDIES. 
Protozoan Communities of the Flint River - 
Lake Blackshear Ecosystem (Georgia, pe 
W88-09675 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Effects of Tillage System, Crop Residue Level, 
and Fertilizer Application Technique on Losses 
of Phosphorus and Pesticides from. Agricultural 
Lands, 
W88-10025 5B 


VIRGINIA POLYTECHNIC INST. AND STATE 

UNIV., BLACKSBURG. DEPT. OF BIOLOGY. 
Water Pollution and Fish reps 
W88-09236 5C 


Restoration Ecology: The New Frontier, 
. W88-09449 5G 


ORGANIZATIONAL INDEX 


WEIZMANN INST. OF SCIENCE, REHOVOTH (ISRAEL). DEPT. OF ISOTOPE RESEARCH. 


Sexual Differences in Accumulation of Mercury | 


in Four Species of Centrarchid Fishes, 
W88-09910 5B 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF CIVIL 
ENGINEERING. 

Effectiveness of BMPs for Stormwater Manage- 
ment in Urbanized Watersheds, 

W88-10029 5B 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF FISHERIES 
AND WILDLIFE SCIENCES. 

Assessing Biotic Integrity of the Fish Communi- 

ty in a Small Illinois Stream, 

W88-09818  . 7B 


VIRGINIA UNIV., CHARLOTTESVILLE. 


.DEPT, OF ENVIRONMENTAL 
Geomorp 


SCIENCES, .. 
hological Control of Subsurface Hy- 
drology in the Creekbank Zone of Tidal 
Marshes, 


'W88-09715 2L 


VOYAGEURS NATIONAL PARK, 
INTERNATIONAL FALLS, MN. 
Correlations of Regulated Lake Levels and Cli- 
matic Factors with Abundance of Young-of-the- 
Year Walleye and Yellow Perch in Four Lakes 
in Voyageurs National Park, 
W88-09825 8I 


VRIJE UNIV., AMSTERDAM 
(NETHERLANDS). DEPT. OF ANALYTICAL 
CHEMISTRY. 
Handling of Environmental and Biological Sam- 
ples via Pre-Column Technologies, 
W88-09605 5A 


Trace-Level Determination of Phenol by Liquid 
Chromatography. with On-Line Precolumn 
Technology and Fluorescence Detection, 
W88-09606 5A 


VYZKUMNY USTAV VODOHSPODARSKY, 
PRAGUE (CZECHOSLOVAKIA). 
Zn Uptake by Cladophora glomerata, 
W88-09671 5B 


WASHINGTON STATE DEPT. OF ECOLOGY, 
OLYMPIA. 
Assessing Cyanide Contamination from an Alu- 
minum Smelter, 
W88-09 123 TA 


WASHINGTON STATE ENERGY OFFICE, 
OLYMPIA. ‘ 
Pacific Northwest Rivers Study Asunnenivi 
Guidelines: Washington State. 
W88-09032 6G 


WASHINGTON STATE UNIV., PULLMAN. 
DEPT. OF AGRONOMY AND SOILS. 
Processes and Factors Affecting Transport of 
Pesticides to Ground Water, 
W88-09090 5B 


WASHINGTON STATE UNIV., PULLMAN. 
DEPT, OF POLITICAL SCIENCE. } 
Implementation of Intergovernmental Regula- 
tory Programs: Section 402 of the Federal Water 
Pollution Control Act. 
W88-10078 6E 


WASHINGTON STATE WATER RESEARCH 


IR, PULLMAN. 
Fiscal Year 1986 Program Report (Washington 
Water Research Center). 
W88-10044 9D 


WASHINGTON UNIV., SEATTLE. COLL. OF 
FOREST RESOURCES. . 
Re-Creation of Ecosystems at Mount St. Helens: 
Contrasts in Artificial and Natural Approaches, 
W88-09458 5G 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
CIVIL ENGINEERING. 
Biological Aerated Filter Evaluation, 
W88-09530 5D 


Nonpoint Source Pollution Monitoring Program 
Design, 
W88-09985 1A 


Metering Utility Services: Theory and Water 
Supply Applications, 
'W88-10084 6C 


WASHINGTON UNIV., SEATTLE. SCHOOL 
OF OCEANOGRAPHY. 
Mechanisms Controlling the Distribution of 
Trace Elements in Oceans and Lakes, 
W88-09071 2H 


WASTE MANAGEMENT, INC., OAK BROOK, 
IL. 
Review of Materials Used in Monitoring and 
Monitoring Well Construction, 
'W88-09310 6E 


WATER POLLUTION CONTROL 
FEDERATION, ALEXANDRIA, VA. 

Alternative Sewer Systems. 

W88-09357 5D 


WATER RESEARCH CENTRE, 
MEDMENHAM (ENGLAND). MEDMENHAM 
LAB. 

Chemical Analysis of Water: General Principles 

and Techniques, 

W88-09355 7B 


WATER SYSTEMS COUNCIL, CHICAGO, IL. 
Large Submersible Water Pump Manual: A 
Guide to Selection, Sizing, Installation and 
Maintenance of 6-Inch and Larger Submersibles. 
W88-08983 8C 


Water Systems Handbook: A Complete Text on 
Private Water Systems - Their Design, Oper- 
ation and Maintenance. 

W88-08984 5F 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Dissolved Organic Carbon in Streams and 
Groundwater, 
W88-09636 2K 


Response of the Phytoplankton Community to 
Weekly Additions of Monoammonium Phos- 
phate in a Dystrophic Lake, 

W88-09750 5C 


WATERLOO UNIV. (ONTARIO). DEPT. OF’: 
EARTH SCIENCES. 
Shallow Stratigraphic Reflections from Ground 
Penetrating Radar, 
W88-09023 7B 


Influence of Other Gasoline Derived Organics 
on the Behaviour of Dissolved Monoaromatics 
in Ground Water, 

W88-09513 5B 


Remediation of Gasoline Contaminated Ground 
Water by Infiltration Through Soil, 
W88-09514 5G 


WEIZMANN INST. OF SCIENCE, 
REHOVOTH (ISRAEL). DEPT. OF ISOTOPE 
RESEARCH. : 

Salt Accumulation in the Loessial Sequence in 

the Be’er Sheva Basin, Israel, 

W88-09702 2B 





ORGANIZATIONAL INDEX 


WESLEYAN UNIV., MIDDLETOWN, CT. DEPT. OF EARTH AND ENVIRONMENTAL 


WESLEYAN UNIV., MIDDLETOWN, CT. 
DEPT. OF EARTH AND ENVIRONMENTAL 
SCIENCES. 

Measuring the Rivers of the Past: A History of 

Fluvial Paleohydrology, 

W88-09408 2E 


WEST VIRGINIA DEPT. OF NATURAL 
RESOURCES, CHARLESTON. DIV. OF 
WATER RESOURCES. 
Freshwater Mussels (Unionidae) of the Upper 
Ohio River, Greenup and Belleville Pools, West 
Virginia, 
W88-09700 2H 


WESTEC SERVICES, INC., SAN DIEGO, CA. 
Remediation of Hydrocarbon Contamination 
Within Trench-Fill Materials Associated with a 
48-Inch Water Main, 

W88-08999 5G 


WESTERN ILLINOIS UNIV., MACOMB. 
DEPT. OF BIOLOGICAL SCIENCES. 
Effects of Stocking Hybrid Striped Bass in 
Spring Lake, Illinois, 
W88-09826 2H 


WESTERN STATE COLL. OF COLORADO, 
GUNNISON. 
Rehabilitating Ecosystems at High Altitudes, 
W88-09462 5G 


WESTERN WATER CONSULTANTS, INC., 
SHERIDAN, WY. 
Will My Monitoring Wells Survive Down 
There: Design and Installation Techniques for 
Hazardous Waste Studies, 
W88-09155 7B 


Inaccurate Water-Quality Data in Ground- 
Water Studies, 
W88-09163 TA 


WESTINGHOUSE HANFORD CO., 
RICHLAND, WA. 
Fatigue-Crack Propagation Behavior of ASTM 
A27 Cast Steel in Simulated Hanford Ground- 
water, 
W88-09085 8G 


WESTON (ROY F.), INC., CONCORD, CA. 
Remedial Technologies for Leaking Under- 
ground Storage Tanks. 

W88-09402 5G 


WESTON (ROY. F,) INC., CONCORD, NH. 
Design, Operation and Results of a Pilot Plant 
for Removal of Contaminants from Ground 
Water, 

W88-09143 5G 


WESTON (ROY F.), INC., EDISON, NJ. 
RARITAN CENTER. 
Applications of Surface Geophysical Methods to 
Ground Water Pollution Investigations, 
W88-09096 7B 


WESTON (ROY F.), INC., WEST CHESTER, 
PA. 
Predictive Tools for Contaminant Transport in 
Groundwater, 
W88-09445 5B 


Hydrogeologic Investigation of Williamsburg, 
Massachusetts. Session: Glacial Geology/Hard 
Rock, 

W88-09503 2F 


WHITMAN AND HOWARD, INC., 
WELLESLEY, MA. 
Pilot Plant Experiences in Wallingford, Con- 
necticut, 
W88-09646 SF 


OR-24 


WINDSOR UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Organic Contaminants in Adult Aquatic Insects 
of the St. Clair and Detroit Rivers, Ontario, 


Canada, 

W88-09548 5B 

Heterotrophic Glucose Assimilation in Lake On- 

tario, 

W88-09549 2H 
WINNIPEG UNIV. (MANITOBA). DEPT. OF 
BIOLOGY, 

Aquatic Macrophytes in Shoal Lake (Manitoba - 

Ontario): I. Diversity, Biomass and Metabolic 

Status in Relation to Water Depth and Light 


Intensity, 
W88-09887 2H 


Aquatic Macrophytes in Shoal Lake (Manitoba - 
Ontario): II. Seasonal and Local Chlorophyll 
Concentrations in Relation to Temperature and 
Water Chemistry, 

W88-09888 2H 


Niche Congruency of Freshwater Gastropods in 
Central North America with Respect to Six 
Water Chemistry Parameters, 

W88-09943 2H 


WISCONSIN DEPT. OF AGRICULTURE, 
MADISON. TRADE AND CONSUMER 
PROTECTION. 

Ground Water Regulations: Impact, Public Ac- 

ceptance, and Enforcement, 

W88-09115 6E 


WISCONSIN DEPT. OF NATURAL 
RESOURCES, MADISON. BUREAU OF 
RESEAR 


Role and ; Interactions of Submersed Macro- 
phytes in a Shallow Wisconsin Lake, 
W88-09931 2H 


WISCONSIN DEPT. OF NATURAL 
RESOURCES, MADISON. BUREAU OF 
SOLID WASTE MANAGEMENT, 

Ground Water Sampling: Addressing the Turbu- 

lent Inconsistencies, 

W88-09004 TA 


WISCONSIN UNIV., MADISON. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Economic and Institutional Aspects of Risk and 
Liability in the Control of Groundwater Pollu- 
tion, 
W88-10043 5G 


WISCONSIN UNIV.-MADISON, DEPT. OF 
GEOLOGY AND GEOPHYSICS. 
Field Validation of Ground Water Models, 
W88-09110 


Charles Sumner Slichter--An Engineer in Math- 
ematician’s Clothing, 
W88-09414 2F 


WISCONSIN UNIV., MADISON. DEPT. OF 
METEOROLOGY. 
Investigation of Interannual Rainfall Variability 
in Africa, 
W88-09841 2B 


Prediction of Indian Monsoon Rainfall: Further 
Exploration, 
W88-09842 2B 


WISCONSIN UNIV.-MADISON. DEPT. OF 
SOIL SCIENCE. 
Fate of Aldicarb in Wisconsin Ground Water, 
W88-09101 5B 


WISCONSIN UNIV.-MADISON. 
ENVIRONMENTAL TOXICOLOGY CENTER. 
Computer Simulation of Aldicarb Migration and 
Degradation in the Sand Plain of Central Wis- 
consin, 
W88-10082 5B 


WISCONSIN UNIV.-MADISON. FOOD 
RESEARCH INST. 
Fate of Viruses During Sludge Processing, 
W88-09471 : 5D 


WISCONSIN UNIV.-MADISON. WATER 
CHEMISTRY LAB. 
Vertical Transport and Its Effects on Epilimne- 
tic Phosphorus in Four Calcareous Lakes, 
W88-09639 5B 


WISCONSIN UNIV.-MADISON, WATER 
CHEMISTRY PROGRAM. 
Methods for Estimating Solubilities of Hydro- 
philic Organic Compounds: Environmental 
Modeling Efforts, 
W88-09066 5B 


Cycles of Nutrient Elements, Hydrophobic Or- 
ganic Compounds, and Metals in Crystal Lake, 
W88-09080 5B 


WISCONSIN UNIV.-MADISON. WATER 
RESOURCES CENTER. 
Biological Tracers of Pollution Plumes From 
Septic Systems, 
W88-09493 5A 


Fiscal Year 1986 Program Report (Wisconsin 
Water Resources Center), 
W88-10013 9D 


WISCONSIN UNIV., MILWAUKEE. CENTER 
FOR GREAT LAKES STUDIES. 
Discoveries and Testable Hypotheses Arising 
from Coastal Zone Color Scanner Imagery of 
Southern Lake Michigan, 
W58-09846 2H 


WISCONSIN UNIV., MILWAUKEE. DEPT. OF 
CIVIL ENGINEERING. 
Regionalized Variable Theory and the Assess- 
ment of the Consequences of Uncertainty in the 
Optimal Design of Water Quality Sampling Net- 
works, 
W88-10080 TA 


WOODWARD-CLYDE CONSULTANTS, 
CHICAGO, IL. 
Use of Ground Water Tracer During Well In- 
stallation, 
'W88-09007 7B 


WOODWARD-CLYDE CONSULTANTS, 
DENVER, CO. 

Glossary, 

W88-09435 


WOODWARD-CLYDE CONSULTANTS, 
PLYMOUTH MEETING, PA. 
Installation of a Sediment-Free Monitoring Well 
in Fine-Grained Sediment, 
W88-09009 7B 


Installation of Multi-Level Monitoring Wells in 
a Fractured Rock Media, 
W88-09286 1A 


Evaluating Flushing as a Remedial Alternative 
Using Soil Column Tests, 
W88-09289 7B 


WOODWARD-CLYDE CONSULTANTS, 
ROCKVILLE, MD. 
Assessment and Remediation of Volatile Organ- 
ic Contamination in a Shallow Alluvial Aquifer, 
W88-09324 5G 


WOODWARD-CLYDE CONSULTANTS, SAN 
FRANCISCO, CA. 
Permeability of Soils Using Contaminated Per- 
meant, 
W88-09439 5B 





WOODWARD-CLYDE CONSULTANTS, 
SOLON, OH. 
Remediation of Subsurface Contamination from 
Volatile Organic Compounds Using Soil Gas 
Extraction Techniques, 
W88-09326 5G 


WOODWARD-CLYDE OCEANEERING, 
ABERDEEN (SCOTLAND). 
Experimental Use of Dispersants for Spill Coun- 
termeasures on Arctic Beaches, 
W88-09204 5G 


YAMAGATA UNIV. (JAPAN). DEPT. OF CHEMISTRY. 


WORLD HEALTH ORGANIZATION, 

ALEXANDRIA (EGYPT). REGIONAL OFFICE 

FOR THE EASTERN MEDITERRANEAN. 
Wastewater Stabilization Ponds: Principles of 
Planning and Practice. 
W88-09084 


5D 
WYOMING GAME AND FISH DEPT., 


CHEYENNE. 
Test of Weighted Usable. Area Estimates De- 
rived from a PHABSIM Model for Instream 
Flow Studies on Trout Streams, 
W88-09819 6D 


WYOMING UNIV., LARAMIE. 
Geochemistry of Natural Waters, 
W88-09235 


WYOMING UNIV., LARAMIE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Hydrologic Impacts of Improved Irrigation Effi- 
ciencies, 
'W88-09743 3F 


YAMAGATA UNIV. (JAPAN). DEPT. OF 
CHEMISTRY. 
Dissolved Organic Matter in Colored Water 
from Mountain Bog Pools in Japan: I. Seasonal 
Changes in the Concentration and Molecular 
Weight Distribution, 
W88-09762 2H 





ACCESSION NUMBER INDEX 


W88-08960 W88-09044 7A W88-09128 7A W88-09212 
W88-08961 W88-09045 7A W88-09129 4B W88-09213 
W88-08962 W88-09046 5C W88-09130 6E W88-09214 
W88-08963 W88-09047 5B W88-09131 W88-09215 
W88-08964 W88-09048 5D W88-09132 5G W88-09216 
W88-08965 W88-09049 5B W88-09133 W88-09217 
W88-08966 'W88-09050 'W88-09134 W88-09218 
W88-08967 W88-09051 W88-09135 W88-09219 
W88-08968 W88-09052 W88-09136 W88-09220 
W88-08969 W88-09053 W88-09137 W88-09221 
W88-08970 W88-09054 W88-09138 w38-09222 
W88-08971 W88-09055 W88-09139 W38-09223 
W88-08972 W88-09056 W88-09140 W38-09224 
W88-08973 W88-09057 W88-09141 w38.09225 
W88-08974 W88-09058 W88-09142 W88-09226 
W88-08975 W88-09059 W88-09143 w88-09227 
W88-08976 W88-09060 W88-09144 wss-09228 
W88-08977 W88-09061 W88-09145 w38-09229 
W88-08978 W88-09062 W88-09146 wss.09230 
W88-08979 W88-09063 W88-09147 wes.00231 
W88-08980 W88-09064 W88-09148 wes.00232 
W88-08981 W88-09065 W88-09149 waneenss 
W88-08982 W88-09066 W88-09150 wunanene 
W88-08983 W88-09067 W88-09151 wines 
W88-08984 W88-09068 W88-09152 winanoas 
W88-08985 W88-09069 W88-09153 wanes 
W88-08986 W88-09070 W88-09154 paps 
W88-08987 W88-09071 W88-09155 

W88-08988 W88-09072 W88-09156 W88-09239 
W88-08989 W88-09073 W88-09157 W88-09240 
W88-08990 W88-09074 W88-09158 W88-09241 
W88-08991 W88-09075 W88-09159 W88-09242 
W88-08992 W88-09076 W88-09160 W88-09243 
W88-08993 W88-09077 W88-09161 W88-09244 
W88-08994 W88-09078 W88-09162 W88-09245 
W88-08995 W88-09079 W88-09163 W88-09246 
W88-08996 W388-09080 W88-09164 W88-09247 
W88-08997 W88-09081 W88-09165 W88-09248 
W88-08998 W88-09082 W88-09166 W88-09249 
W88-08999 W88-09083 W88-09167 W88-09250 
W88-09000 W88-09084 W88-09168 W88-09251 
W88-09001 W88-09085 W88-09169 W88-09252 
W88-09002 W88-09086 W88-09170 W88-09253 
W88-09003 W88-09087 W88-09171 W88-09254 
W88-09004 W388-09088 W88-09172 W88-09255 
W88-09005 W88-09089 W88-09173 W88-09256 
W388-09006 W88-09090 W88-09174 W88-09257 
W88-09007 W88-09091 W88-09175 W88-09258 
W88-09008 W88-09092 W88-09176 W88-09259 
W88-09009 W88-09093 W38-09177 W88-09260 
W88-09010 W88-09094 W88-09178 W88-09261 
W88-09011 W88-09095 W88-09179 W88-09262 
W88-09012 W88-05096 W88-09180 W88-09263 
W88-09013 W88-09097 W88-09181 W88-09264 
W88-09014 W88-09098 W88-09182 W88-09265 
W88-09015 W88-09099 W88-09183 W88-09266 
W88-09016 W88-09100 W88-09184 W88-09267 
W88-09017 W88-09101 W88-09185 W88-09268 
W88-09018 W88-09102 W88-09186 W88-09269 
W88-09019 W88-09103 W88-09187 W88-09270 
W88-09020 W88-09104 W88-09188 W88-09271 
W88-09021 W88-09105 W88-09189 W88-09272 
W88-09022 W88-09106 W88-09190 W88-09273 
W88-09023 W88-09107 W88-09191 W88-09274 
W88-09024 W88-09108 W88-09192 W88-09275 
W88-09025 W88-09109 W88-09193 W88-09276 
W88-09026 W88-09110 W88-09194 W88-09277 
W88-09027 W88-09111 W88-09195 W88-09278 
W88-09028 W88-09112 W88-09196 W88-09279 
W88-09029 W88-09113 W88-09197 W88-09280 
W88-09030 W88-09114 W88-09198 W88-09281 
W88-09031 W88-09115 W88-09199 W88-09282 
W88-09032 W88-09116 W88-09200 W88-09283 
W88-09033 W88-09117 W88-09201 W88-09284 
W88-09034 W88-09118 W88-09202 W88-09285 
W88-09035 W88-09119 W88-09203 W88-09286 
W88-09036 W88-09120 W88-09204 W88-09287 
W88-09037 W88-09121 W88-09205 W88-09288 
W88-09038 W88-09122 W88-09206 W88-09289 
W88-09039 W88-09123 W88-09207 W88-09290 
W88-09040 W88-09124 W88-09208 W88-09291 
W88-09041 W88-09125 W88-09209 W88-09292 
W88-09042 W88-09126 W88-09210 W88-09293 
W88-09043 W88-09127 W88-09211 W88-09294 





W88-09295 


W88-09295 
W88-09296 
W88-09297 
W88-09298 
W88-09299 
W88-09300 
W88-09301 
W88-09302 
W88-09303 
W88-09304 
W88-09305 
W88-09306 
W88-09307 
W88-09308 
W88-09309 
W88-09310 
W88-09311 
W88-09312 
W88-09313 
W88-09314 
W88-09315 
W88-09316 
W88-09317 
W88-09318 
W88-09319 
W88-09320 
W88-09321 
W88-09322 
W88-09323 
W88-09324 
W88-09325 
W88-09326 
'W88-09327 
W88-09328 
W88-09329 
W88-09330 
W88-09331 
W88-09332 
W88-09333 
W88-09334 
W88-09335 
W88-09336 
W88-09337 
W88-09338 
W88-09339 
W88-09340 
W88-09341 
'W88-09342 
W88-09343 
W88-09344 
W88-09345 
W88-09346 
W88-09347 
W88-09348 
W88-09349 
W88-09350 
W88-09351 
W88-09352 
W88-09353 
W88-09354 
W88-09355 
W88-09356 
W88-09357 
W88-09358 
W88-09359 
W88-09360 
W88-09361 
W88-09362 
W88-09363 
W88-09364 
W88-09365 
W88-09366 
W88-09367 
W88-09368 
W88-09369 
'W88-09370 
W88-09371 
W88-09372 
W88-09373 
W88-09374 
W88-09375 
W88-09376 
W88-09377 
W88-09378 


A-2 


W88-09379 
W88-09380 
W88-09381 
W88-09382 
W88-09383 
W88-09384 
W88-09385 
W88-09386 
W88-09387 
W88-09388 
W88-09389 
W88-09390 
W88-09391 
W88-09392 
W88-09393 
W88-09394 
W88-09395 
W88-09396 
W88-09397 
W88-09398 
W88-09399 
W88-09400 
W88-09401 
W88-09402 
W88-09403 
W88-09404 
W88-09405 
W88-09406 
W88-09407 
W88-09408 
W88-09409 
W88-09410 
W88-09411 
W88-09412 
W88-09413 
W88-09414 
W88-09415 
W88-09416 
W88-09417 
W88-09418 
W88-09419 
W88-09420 
W88-09421 
W88-09422 
W88-09423 
W88-09424 
W88-09425 
W88-09426 
W88-09427 
W88-09428 
W88-09429 
W88-09430 
W88-09431 
W88-09432 
W88-09433 
W88-09434 
W88-09435 
W88-09436 
W88-09437 
W88-09438 
W88-09439 
W88-09440 
W88-09441 
‘W88-09442 
W88-09443 
W88-09444 
W88-09445 
W88-09446 
W88-09447 
W88-09448 
W88-09449 
W88-09450 
W88-09451 
W88-09452 
W88-09453 
W88-09454 
W88-09455 
W88-09456 
W88-09457 
W88-09458 
W88-09459 
W88-09460 
W88-09461 
W88-09462 


ACCESSION NUMBER INDEX 


W88-09463 
W88-09464 
W88-09465 
W88-09466 
W88-09467 
W88-09468 
W88-09469 
W88-09470 
W88-09471 
W88-09472 
W88-09473 
W88-09474 
W88-09475 
W88-09476 
W88-09477 
W88-09478 
W88-09479 
W88-09480 
W88-09481 
W88-09482 
W88-09483 
W88-09484 
W88-09485 
W88-09486 
'W88-09487 
W88-09488 
W88-09489 
W88-09490 
W88-09491 
W88-09492 
W88-09493 
‘W88-09494 
'W88-09495 
W88-09496 
'W88-09497 
W88-09498 
W88-09499 
'W88-09500 
W88-09501 
W88-09502 
‘W88-09503 
W88-09504 
W88-09505 
W88-09506 
W88-09507 
W88-09508 
W88-09509 
W88-09510 
W88-09511 
W88-09512 
W88-09513 
‘W88-09514 
W88-09515 
W88-09516 
W88-09517 
W88-09518 
W88-09519 
W88-09520 
W88-09521 
W88-09522 
W88-09523 
'W88-09524 
W88-09525 
W88-09526 
'W88-09527 
W88-09528 
W88-09529 
W88-09530 
W88-09531 
W88-09532 
W88-09533 
W88-09534 
W88-09535 
W88-09536 
W88-09537 
W88-09538 
W88-09539 
W88-09540 
W88-09541 
W88-09542 
W88-09543 
W88-09544 
W88-09545 
W88-09546 


W88-09547 
W88-09548 
W88-09549 
W88-09550 
'W88-09551 
'W88-09552 
W88-09553 
'W88-09554 
W88-09555 
W88-09556 
W88-09557 
W88-09558 
W88-09559 
W88-09560 
W88-09561 
W88-09562 
W88-09563 
W88-09564 
W88-09565 
W88-09566 
W88-09567 
W88-09568 
W88-09569 
W88-09570 
W88-09571 
W88-09572 
W88-09573 
W88-09574 
'W88-09575 
W88-09576 
W88-09577 
W88-09578 
'W88-09579 
W88-09580 
W88-09581 
W88-09582 
W88-09583 
W88-09584 
W88-09585 
W88-09586 
W88-09587 
W88-09588 
W88-09589 
W88-09590 
W88-09591 
'W88-09592 
'W88-09593 
W88-09594 
W88-09595 
'W88-09596 
W88-09597 
W88-09598 
W88-09599 
W88-09600 
W88-09601 
W88-09602 
W88-09603 
W88-09604 
W88-09605 
'W88-09606 
W88-09607 
W88-09608 
W88-09609 
W88-09610 
W88-09611 
W88-09612 
W88-05613 
W88-09614 
W88-09615 
W88-09616 
W88-09617 
W88-09618 
W88-09619 
W88-09620 
W88-09621 
'W88-09622 
W88-09623 
W88-09624 
W88-09625 
W88-09626 
W88-09627 
W88-09628 
W88-09629 





W88-09630 
W88-09631 
W88-09632 
W88-09633 
W88-09634 
W88-09635 
W88-09636 
W88-09637 
W88-09638 
W88-09639 
W88-09640 
W88-09641 
W88-09642 
W88-09643 
W88-09644 
W88-09645 
W88-09646 
W88-09647 
W88-09648 
W88-09649 
W88-09650 
W88-09651 
W88-09652 
W88-09653 
W88-09654 
W88-09655 
W88-09656 
W88-09657 
W88-09658 
W88-09659 
W88-09660 
W88-09661 
W88-09662 
W88-09663 
W88-09664 
W88-09665 
W88-09666 
W88-09667 
W88-09668 
W88-09669 
W88-09670 
W88-09671 
W88-09672 
W88-09673 
W88-09674 
W88-09675 
W88-09676 
W88-09677 
W88-09678 
W88-09679 
W88-09680 
W88-09681 
W88-09682 
W88-09683 
W88-09684 
W88-09685 
W88-09686 
W88-09687 
W88-09688 
W88-09689 
W88-09690 
W88-09691 
W88-09692 
W88-09693 
W88-09694 
W88-09695 
W88-09696 
W88-09697 
W88-09698 
W88-09699 
'W88-09700 
W88-09701 
W88-09702 
W88-09703 
W88-09704 
W88-09705 
W88-09706 
W88-09707 
W88-09708 
W88-09709 
W88-09710 
W88-09711 
W88-09712 
W88-09713 


W88-09714 
W88-09715 
W88-09716 
W88-09717 
W88-09718 
W88-09719 
W88-09720 
W88-09721 
'W88-09722 
W88-09723 
W88-09724 
W88-09725 
W88-09726 
W88-09727 
W88-09728 
W88-09729 
W88-09730 
W88-09731 
W88-09732 
W88-09733 
W88-09734 
W88-09735 
W88-09736 
W88-09737 
W88-09738 
W88-09739 
W88-09740 
W88-09741 
W88-09742 
W88-09743 
W88-09744 
W88-09745 
W88-09746 
W88-09747 
W88-09748 
W88-09749 
W88-09750 
W88-09751 
W88-09752 
W88-09753 
W88-09754 
W88-09755 
W88-09756 
W88-09757 
W88-09758 
W88-09759 
W88-09760 
W88-09761 
W88-09762 
W88-09763 
W88-09764 
'W88-09765 
W88-09766 
W88-09767 
W88-09768 
W88-09769 
W88-09770 
W88-09771 
W88-09772 
W88-09773 
W88-09774 
W88-09775 
'W88-09776 
W88-09777 
W88-09778 
W88-09779 
W88-09780 
W88-09781 
W88-09782 


- W88-09783 


'W88-09784 
W88-09785 
W88-09786 
W88-09787 
W88-09788 
W88-09789 
W88-09790 
W88-09791 
W88-09792 
W88-09793 
W88-09794 
W88-09795 
W88-09796 
W88-09797 


ACCESSION NUMBER INDEX 


W88-09798 
W88-09799 
W88-09800 
W88-09801 
W88-09802 
W88-09803 
W88-09804 
W88-09805 
W88-09806 
'W88-09807 
'W88-09808 
'W88-09809 
W88-09810 
W88-09811 
W88-09812 
W88-09813 
W88-09814 
W88-09815 
W88-09816 
'W88-09817 
W88-09818 
W88-09819 
W88-09820 
W88-09821 
W88-09822 
W88-09823 
W88-09824 
W88-09825 
'W88-09826 
W88-09827 
W88-09828 
'W88-09829 
W88-09830 
W88-09831 
W88-09832 
'W88-09833 
W88-09834 
W88-09835 
W88-09836 
W88-09837 
W88-09838 
W88-09839 
W88-09840 
W88-09841 
W88-09842 
W88-09843 
W88-09844 
W88-09845 
W88-09846 
W28-09847 
W88-09848 
W88-09849 
W88-09850 
‘W88-09851 
W88-09852 
W88-09853 
W88-09854 
W88-09855 
W88-09856 
W88-09857 
W88-09858 
W88-09859 
'W88-09860 
W88-09861 
'W88-09862 
W88-09863 
W88-09864 
W88-09865 
W88-09866 
W88-09867 
W88-09868 
W88-09869 
W88-09870 
W88-09871 
W88-09872 
W88-09873 
W88-09874 
W88-09875 
W88-09876 
W88-09877 
W88-09878 
W88-09879 
W88-09880 
W88-09881 


W88-09882 
W88-09883 
W88-09884 
W88-09885 
W88-09886 
W88-09887 
W88-09888 
W88-09889 
W88-09890 
W88-09891 
‘W88-09892 
W88-09893 
W88-09894 
W88-09895 
W88-09896 
W88-09897 
W88-09898 
W88-09899 
W88-09900 
W88-09901 
W88-09902 
W88-09903 
'W88-09904 
W88-09905 
W88-09906 
W88-09907 
W88-09908 
W88-09909 
W88-09910 
W88-09911 
W88-09912 
W88-09913 
W88-09914 
W88-09915 
W88-09916 
W88-09917 
W88-09918 
W88-09919 
W88-09920 
W88-09921 
W88-09922 
W88-09923 
W88-09924 
W88-09925 
W88-09926 
W88-09927 
W88-09928 
W88-09929 
'W88-09930 
W88-09931 
W88-09932 
W88-09933 
'W88-09934 
W88-09935 
W88-09936 
W88-09937 
W88-09938 
W88-09939 
W88-09940 
W88-09941 
W88-09942 
W88-09943 
W88-09944 
W88-09945 
W88-09946 
W88-09947 
W88-09948 
W88-09949 
W88-09950 
W88-09951 
W88-09952 
W88-09953 
W88-09954 
W88-09955 
W88-09956 
W88-09957 
W88-09958 
W88-09959 
W88-09960 
W88-09961 
W88-09962 
W88-09963 
W88-09964 





ACCESSION NUMBER INDEX 
W88-09965 


W88-09965 W88-09996 'W88-10027 W88-10058 
W88-09966 W88-09997 W88-10028 W88-10059 
W88-09967 W88-09998 W88-10029 'W88-10060 
W88-09968 W88-09999 W88-10030 W88-10061 
W88-09969 W88-10000 W88-10031 W88-10062 
W88-09970 W88-10001 W88-10032 W88-10063 
W88-09971 W88-10002 W88-10033 W88- 10064 
W88-09972 W88-10003 W88-10034 W88-10065 
W88-09973 'W88-10004 'W88-10035 W88-10066 
W88-09974 W88-10005 W88-10036 'W88-10067 
W88-09975 W88-10006 W88-10037 W88-10068 
W88-09976 'W88-10007 W88-10038 W88- 10069 
W88-09977 W88-10008 W88-10039 W88-10070 
W88-09978 W88-10009 W88-10040 'W88-10071 
W88-09979 W88-10010 W88-10041 W88-10072 
W88-09980 W88-10011 W88-10042 W88-10073 
W88-09981 W88-10012 W88-10043 ‘W88-10074 
W88-09982 W88-10013 W88- 10044 W88-10075 
W88-09983 W88-10014 ‘W88-10045 W88-10076 
W88-09984 W88-10015 W88-10046 W88-10077 
W88-09985 W88-10016 W88-10047 W88-10078 
W88-09986 W88-10017 W88-10048 'W88-10079 
W88-09987 W88-10018 W88-10049 W88-10080 
W88-09988 W88-10019 W88-10050 W88-10081 
W88-09989 'W88-10020 W88-10051 W88-10082 
W88-09990 W88-10021 W88-10052 W88-10083 
W88-09991 W88-10022 W88-10053 W88-10084 
W88-09992 W88-10023 W88-10054 W88-10085 
W88-09993 W88-10024 W88-10055 W88-10086 
W88-09994 W88-10025 “ W88-10056 W88-10087 
W88-09995 W88-10026 W88-10057 W88-10088 


®U.S, GOVERNMENT PRINTING OFF ICE :1986- 242-196:80003 

















Subject Fields 


NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, United States, and Mexico 
NATURE OF WATER please use this price schedule; other addressees, 
write for PR-360-4. 


SS3NISNE TVIDISZIO 


L9LZz WA ‘preyBuuds 
peoy jeAoy Wog S8ZS 


@d1NOS UOReWO;U] Je1UYIe) |eUONEN 


WATER CYCLE 


MICROFICHE /PAPER COPY DISKETTES 


ADD occa, GIS .  —— $50.00 
a 9.95 002....... 


WATER SUPPLY AUGMENTATION 2S 
AND CONSERVATION a 


25.95 
32.95 


WATER QUANTITY MANAGEMENT : ao 
AND CONTROL oni, 


00E$ ‘OSA OVeAIId 10 Ayeued 


3O¥3WWOD JO LNAWLYVd3G ‘S'N 


WATER QUALITY MANAGEMENT 
AND PROTECTION 


WATER RESOURCES PLANNING 





*Contoct NTIS for price quote. 


RESOURCES DATA PRICES EFFECTIVE JANUARY 1, 1988 











ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 


90L8h IFO DOHA STYIHAS 
TINI WTIAOFIIW AINN 
Y3AOIdWA ALINNLYOddO 1VNDI NV 


9OL8h IW 


INDEXES 


SUBJECT INDEX 


AUTHOR INDEX 


LLe-WOO 
JOW3IWWOD JO INIWLYVd3;0 S/N 


ORGANIZATIONAL INDEX 


Oivd $334 ONV 39V1SOd 


ACCESSSION NUMBER INDEX 
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